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1.  Introduction 


The  mission  of  the  Tactical  Information  Fusion  Branch  is  the  research  and  development  of 
advanced  information  analytics  to  assist  Soldiers  in  determining,  using,  and  sharing  relevant 
information  and  improving  the  synthesis  of  data  for  decisions.  Challenging  these  efforts  is  not 
only  by  the  unprecedented  increase  in  the  types  and  amount  of  information  available,  but  the 
human  judgment  necessary  to  evaluate  them  in  the  presence  of  incomplete  and  inconsistent 
information  within  time-critical  environments  ( 1 ,  2).  Innovated  methods  are  required  that  allow 
the  efficient  and  effective  transformation  of  data  from  information  to  knowledge.  One  process 
that  will  tackle  this  challenge  is  visual  analytics. 

Visual  analytics  is  a  growing  area  of  research  within  the  Department  of  Defense  (DOD)  that 
targets  the  effective  interleaving  of  analytical  reasoning  with  interactive  interfaces.  Capitalizing 
on  the  human  capacity  for  spatial  reasoning,  visual  analytics  enhance  the  decision  maker’s 
understanding  of  the  underlying  decision  space  by  augmenting  the  assimilation  of  complex 
relationships  ( 3 ,  4).  Visual  analytics  is  a  multidisciplinary  field  that  has  yielded  significant 
results  in  an  array  of  paradigms  including  business,  medicine,  and  defense  ( 1 ,  5). 

The  Tactical  Information  Fusion  Branch  has  developed  a  visual  analytic  application,  entitled  the 
Heterogeneous  Data- Reduction  Proximity  Tool  (HDPT).  The  goal  of  the  HDPT  is  to 
complement  traditional  social  network  analysis  by  allowing  the  exploitation  of  a  social  network 
based  upon  the  calculated  similarity  of  the  individuals  (against  a  known  reference  set)  as 
opposed  to  the  traditional  organizational  structure.  The  result  is  an  improved  understanding  of 
the  human  terrain  that  effectively  incorporates  qualitative  and  quantitative  information  into  the 
decision  making  process. 

This  report  documents  the  design  and  development  of  the  HDPT  visual  analytic  application.  The 
outline  of  the  remainder  of  the  report  is  as  follows.  In  section  2,  background  information  on  the 
statistical  approach  undertaken  and  the  rational  for  choosing  the  particular  proximity  calculation 
is  provided.  In  section  3,  the  system-level  design  and  instantiation  of  the  HDPT  as  a  web 
application  linked  to  the  Distributed  Common  Ground  Systems-Army  (DSGS-A)  is  discussed. 
The  report  concludes  with  lessons  learned  and  the  way  forward  in  section  4. 


2.  Background 


For  many  military  applications,  extracting  information  from  high-dimensional  data  sets  is  a 
persistent  and  complicated  task.  This  is  especially  true  when  the  data  sets  are  of  mixed-data  type, 
wherein  the  attributes  defining  the  objects  to  be  compared  take  on  values  from  differing 
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measurement  scales.  Moreover,  the  data  of  interest  are  typically  amorphous;  that  is,  not  linked  to 
an  explicit  theory  to  assist  the  researcher  in  making  inferences  or  predicting  structure.  For  this 
reason,  multidimensional  scaling  (MDS)  was  chosen  as  the  specific  candidate  for  visualizing  the 
structure  of  the  data  and  Gower’s  similarity  coefficient  as  the  algorithm  for  calculating  the 
proximity  matrices.  The  following  section  provides  a  background  on  both  MDS  and  Gower’s 
coefficient. 

2.1  Multidimensional  Scaling 

Originating  out  of  the  fields  of  mathematical  psychology  and  social  sciences,  MDS  is  a  data 
analysis  approach  used  to  visually  ascertain  the  similarity  or  dissimilarity  between  the  pairwise 
“distances”  among  a  given  set  of  objects  (6-8).  The  values  of  the  distances,  sometimes  called 
proximity  measures  or  similarity  measures,  can  be  obtained  either  as  perceived  subjective 
measures  or  calculated  objectively  within  the  pairwise  comparison  of  the  given  set  of  objects. 
Most  often,  the  objects  are  vectors  of  the  form  X  =  (xi,  xi, xrn)  with  the  components  Xk  known 
as  attributes,  variables,  or  factors  collectively  providing  the  basis  for  comparison  of  the  objects. 
Given  a  similarity  matrix  for  a  set  of  objects,  each  object  is  projected  as  a  point  in  n  space; 
arranged  so  the  distances  between  the  objects  have  the  strongest  possible  relation  to  the 
similarity  matrix.  The  intrinsic  power  of  MDS  is  that  it  allows  the  dimensionality  reduction  of  a 
complex  n  space  to  a  human  interpretable  two-  or  three-dimensional  space.  It  is  this  projection 
that  promotes  the  exploratory  analysis  of  the  data’s  hidden  structure. 

Traditionally,  MDS  is  divided  into  two  major  categories:  metric  and  nonmetric.  Regarding 
metric  MDS,  the  measures  within  the  similarity  matrix  are  true  mathematical  distances  and 
satisfy  the  four  axioms  of  the  metric  definition  (9).  Given  that  5(X,Y)  is  the  distance  function 

and  X,  Y,  and  Z  are  objects  within  the  similarity  matrix: 


(1)  S(X,X)  —  0 

(identity) 

(2)  S(X,Y)>0  for  all  X,Y 

(nonnegative) 

(3)  S(X,  Y)  =  S(Y,  X)  for  all  X,Y 

(symmetry) 

(4)  S(X,Y)<S(X,Z)  +  S(Z,Y)  for  all  X,Y,Z 

(triangle  inequality) 

In  order  to  handle  the  many  applications  in  which  the  similarity  measures  do  not  satisfy  the 
constraints  of  being  a  metric,  Shepard  (10)  and  Kruskal  (11)  developed  a  method  known  as 
nonmetric  MDS.  Nonmetric  MDS  relaxes  the  space  to  preserve  ordinal  (ranked)  data. 

In  addition  to  the  metric  versus  nonmetric  characteristic,  the  other  key  differentiating  the  MDS 
characteristic  is  in  the  definition  of  the  distance  measure  that  is  selected.  Different  distance 
measures  allow  different  calculations  and  projections  of  the  original  objects,  potentially 
expanding  the  exploratory  nature  of  MDS.  For  example,  selecting  the  typical  Euclidean  distance 
would  result  in  the  common  “as-the-crow-flies”  straight  line  distance  calculation  between  two 
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points.  On  the  other  hand,  selecting  the  city  block  distance  would  result  in  the  calculations  being 
based  on  the  sum  of  the  perimeter  distances  between  the  two  points,  or  “walking  city  blocks.” 
Interestingly,  the  projection  of  a  Euclidean  measure  between  two  points  results  in  a  circle  of 
possible  candidate  positions,  whereas  the  projection  of  a  city  block  measure  between  two  points 
results  in  a  rectangle  of  possible  positions.  A  third,  less  common,  distance  measure  is  called  the 
supremum,  in  which  the  distance  between  two  points  is  reduced  to  the  maximum  perimeter 
distance  between  two  points.  Figure  1  depicts  an  example  of  three  distance  measures:  Euclidean, 
City  Block,  and  Supremum. 


The  Minkowski  metric  shown  in  equation  1  is  the  most  commonly  used  function  from  which 
most  other  metrics  (distances)  are  derived:  for  r=l,  equation  1  becomes  the  city  block  distance 
measure;  for  r=2,  equation  1  becomes  the  Euclidean  distance  measure;  and  as  rj'oo,  equation  1 
becomes  the  supremum  distance  measure  (7,  8): 


Minkowski  metric: 

where  r>l 
City  block  distance: 


Euclidean  distance: 


Supremum  distance: 


8{X,Y) 


V=,  J 


S(X,Y)  = 


i= 1 


8(X,Y) 


f  o  2Y/2 

l  <=i  ) 


8{X,Y) 


max,/ 


(1) 

(2) 

(3) 

(4) 
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The  hypotenuse  of  the  right  triangle  corresponds  to  the  Euclidean  distance,  the  height  of  the 
triangle,  the  supremum  distance,  and  the  sum  of  the  height  plus  the  base,  which  is  the  city  block 
distance.  The  essential  concept  is  that  a  difference  (distance)  may  be  expressed  in  a  variety  of 
ways,  depending  on  the  specific  metric  invoked. 


To  measure  how  effective  MDS  reduces  the  input  similarity  matrix  to  its  projection  space,  MDS 
calculates  a  Stress  or  “badness  of  fit”  function.  In  general  terms,  the  Stress  function  is  the 
summation  of  the  differences  between  the  interobject  distance  measurements  found  in  the  input 
similarity  matrix  (Dy)  and  their  associated  projected  distances  (dy).  The  goal  is  to  minimize  the 
Stress  function,  keeping  the  difference  between  Dy  ~  dy  as  close  to  zero  as  possible.  One  of  the 
more  popular  Stress  functions  is  offered  by  Kruskal  (11)  and  seen  in  equation  5: 


Stressi  = 


f  I(D.-di,)2  | 


ZDif 

V  i  J 


(5) 


Various  rules  of  thumb  exist  on  how  best  to  interpret  the  stress  score;  in  general  the  lower  the 
score  the  better.  Another  useful  metric  in  determining  the  fit  of  an  MDS  projection  is  the 
Shepard  plot  (12).  With  a  Shepard  plot,  the  values  of  the  given  interobject  distance 
measurements  found  in  the  input  similarity  matrix  (Dy)  are  plotted  on  the  x  axis  against  their 
associated  projected  distances  (dy)  on  the  y  axis.  A  good  fit  will  cluster  about  a  45°  line  if  using 
metric  MDS;  otherwise,  it  will  cluster  about  the  central  monotone  line  if  using  the  nonmetric 
MDS  analysis,  and  it  has  few  outliers  (12). 


Differing  from  other  forms  of  multivariate  statistics,  specifically  principal  component  analysis 
(PC A),  MDS  does  not  constrain  the  data  to  be  normally  distributed.  With  that  understanding,  it 
becomes  apparent  that  the  hidden  power  behind  meaningful  MDS  analysis  is  found  in  the 
construction  of  the  similarity  matrix  and  its  projection  into  the  reduced  space. 

Table  1  uses  the  mileage  between  10  American  cities  as  the  objective  similarity  measure  (7). 
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Table  1.  Between-city  mileage  similarity  matirix  (7). 


ATL 

CHI 

DEN 

HOU 

LA 

MIA 

NY 

SF 

SEA 

DC 

ATL 

587 

1212 

701 

1936 

604 

748 

2139 

2183 

543 

CHI 

587 

0 

920 

940 

1745 

1188 

713 

1858 

1732 

597 

DEN 

1212 

920 

0 

879 

831 

1726 

1631 

949 

1028 

1494 

HOU 

701 

940 

879 

0 

1374 

968 

1420 

1645 

1898 

1220 

LA 

1936 

1745 

831 

1374 

0 

2339 

2451 

347 

959 

2300 

MIA 

604 

1188 

1726 

968 

2339 

0 

1092 

2594 

2734 

923 

NY 

748 

713 

1631 

1420 

2451 

1092 

0 

2571 

2408 

205 

SF 

2139 

1858 

949 

1645 

347 

2594 

2571 

0 

678 

2442 

SEA 

2182 

1732 

1021 

1891 

959 

2734 

2408 

678 

0 

2329 

DC 

543 

597 

1494 

1220 

2300 

923 

205 

2442 

2329 

0 

The  associated  MDS  2-D  visualization  output  would  appear  something  like  that  found  in 
figure  2.  Note  the  geometric  model  allows  one  to  discern  the  underlying  structure  and  allow 
human  interpretation. 


• 

Seattle 

Ch;ca«°  #  Ntw  York 

Washington  D.C. 

•  Denver 

• 

San  Francisco 

■ 

Atlanta 

Los  Angetes 

•  • 

Houston  Miami 

Figure  2.  MDS  cities  visualization  (7). 

2.2  Gower’s  Similarity  Coefficient 

For  calculated  similarities,  ideally,  all  of  the  defining  attributes  should  be  the  same  data  type 
(12).  Unfortunately,  for  many  real-world  problems,  disparate  scales  of  measure  are  common 
place  and  the  calculation  is  problematic.  According  to  Stevens  (13),  there  are  four  scales  or 
levels  of  measurement:  nominal,  ordinal,  interval,  and  ratio.  The  lowest  measurement  level  is  the 
nominal  scale.  Nominal  data  are  used  to  categorize  data  by  name  (e.g.,  morning,  afternoon,  and 
evening).  The  next  higher  measurement  level  is  ordinal.  With  ordinal  data,  the  numbers  assigned 
represent  an  order  or  ranking  (e.g.,  first,  second,  and  third).  The  interval  and  ratio  measurement 
levels  represent  the  last  two,  higher  level  scales  of  measurement.  For  many  MDS  software 
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packages,  the  answer  to  the  mixed  scales  of  measure  challenge  is  to  brute  force  the  data  with  up- 
conversions  or  down-conversions .  Up-conversions  treat  lower  level  data  as  if  they  are  higher 
level  (e.g.,  nominal  data  represented  by  a  number  become  actual  interval  values),  whereas  down- 
conversions  work  the  opposite  fashion  (e.g.,  interval  data  can  become  ordinal).  An  obviously 
improved  method  for  handling  mix  scales  of  measures  is  required. 


Gower  (14)  was  one  of  the  first  to  confront  the  combination  of  quantitative  and  qualitative 
(mixed  scales  of  measure).  Given  an  array  of  objects  with  k  attributes,  the  global  similarity  value 
(Sij)  between  two  objects  is  defined  as  the  summation  of  the  individual  attribute  similarities  (Sijk) 
multiplied  by  a  possible  weighting  factor.  Here,  Sp  corresponds  to  the  measure  of  local 
similarities  assigned  to  the  object  pair  (Xi,Xj),  restricted  to  attribute  k.  The  summation  of  the 
individual  similarities  is  divided  by  the  summation  across  all  weights.  Gower’s  metric  allows  for 
the  weighing  of  individual  attributes  and  the  possibility  of  missing  data: 


where  \\}k  is  the  weight  assigned  to  an  individual  attribute  category. 


For  situations  in  which  the  individual  similarity  cannot  be  computed  for  an  attribute  k,  set  \yk  = 
0,  removing  it  from  contributing  to  the  numerator  and  demoninator  calculation. 

The  calculation  for  the  individual  similarities  is  given  below,  where  j£jk  and  %  are  the 
attribute  for  objects  and  j-  . ,  respectively,  ft  is  defined  as  the  range  for  that  particular 
quantitative  attribute: 


j1.  ifXik  =  Xjk 
{o,  ifX,k*Xjk 


X.  ik  JC  jk 

Rk 


,k  is  qualitative  (nominal or  binary) 


,k  is  quantitative  (interval  or  ratio) 


In  recent  years,  numerous  extensions  for  similarity  measurement  calculations  have  been 
attempted  in  a  wide  array  of  subject  areas  from  image  processing  to  medical  informatics. 
Approaches  taken  include,  but  are  not  limited  to,  rough  sets  (15),  fuzzy  logic  (16),  and  ordinal 
extensions  (17). 
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Of  particular  interest  for  this  effort  is  the  works  by  Wang  (18).  Wang  (18)  offers  a 
computationally  straightforward  method  for  calculation  fuzzy  similarities  between  two  fuzzy 
sets.  The  equations  follow,  where  Pa(x)  and  pB  (x)  are  the  associated  fuzzy  functions: 


Sijk  =  < 


1  - 


1,  ifxlk  =  xJk 
°»  ifXik  *  xJk 
xik  -  -x  jk 


,k  is  qualitative  (nominal  or  binary) 


,k  is  quantitative  (interval  or  ratio) 


Rk 

fuzzy  _ sim(x.k  Xjk)  ,k  is  fuzzy  value 


where  fuzzy_sim  is  defined  as 


Fuzzy  Similarity  (A,  R )  = 


Z[1-|//A(x,.)-//S(xi)|] 

1 _ 


fuzzy  functions  and  fuzzy  element 


(7) 


(8) 


2.3  An  Applied  Example 

The  use  of  Gower’s  general  coefficient  is  illustrated  as  a  representative  sample  of  terrorist 
activity  recorded  in  table  2.  The  11  events  detailed  are  characterized  by  the  five  features 
(attributes)  listed  in  the  first  row,  the  assigned  weights  follow  in  row  2,  and  the  scales  of 
measurement  follow  in  row  3. 
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Table  2.  A  representative  set  of  terrorist  event  data. 


Attribute 

Day 

Location 

Time 

Prim/Attack 

Sec/Attack 

Weight 

1 

1 

1 

1 

1 

Scale 

Nominal 

Nominal 

Interval 

Nominal 

Binary 

Event  1 

Saturday 

Alpha  Sector 

18:00 

SAF 

NO 

Event  2 

Wednesday 

Charlie  Sector 

12:00 

IED 

YES 

Event  3 

Saturday 

Alpha  Sector 

19:00 

SAF 

NO 

Event  4 

Saturday 

Bravo  Sector 

19:00 

SAF 

NO 

Event  5 

Wednesday 

Charlie  Sector 

10:00 

IED 

YES 

Event  6 

Saturday 

Bravo  Sector 

18:00 

SAF 

NO 

Event  7 

Wednesday 

Charlie  Sector 

11:00 

IED 

YES 

Event  8 

Tuesday 

Echo  Sector 

19:00 

VBIED 

NO 

Event  9 

Wednesday 

Delta  Sector 

11:00 

IED 

YES 

Event  10 

Thursday 

Foxtrot  Sector 

10:00 

VBIED 

YES 

Event  1 1 

Sunday 

Delta  Sector 

20:00 

VBIED 

YES 

Days  of  the  week  are  not  listed  chronologically,  so  that  an  ordinal  relationship  is  not  in  effect, 
and  they  are  treated  as  nominal  as  are  the  location  sectors.  The  times  of  attack  are  recorded  on  a 
24-h  clock,  providing  interval/ratio  scale  measures.  The  primary  attack  modes  are  as  follows: 
small  arms  fire  (SAF),  improvised  explosive  device  (IED),  and  vehicle  borne  improvised 
explosive  device  (VBIED).  These  modes  are  multilevel  nominal,  and  secondary  attack  modes  are 
treated  as  binary. 

An  assessment  of  the  similarity  between  event  1  and  event  2  using  Gower’s  general  coefficient 
requires  the  evaluation  of  S12  =  k=iX5  wi2k  ^i2k/k=iX''  wi2k  ■  The  local  similarities,  sl|k,  between  the 
event  pair  (i,  j)  for  attributes  k,  as  defined  by  equation  5,  is  described  below. 

For  events  1  and  2,  the  local  similarities  Si2k .  k  =  1, ...,  5,  take  on  the  following  values: 

5121  =  0  Saturday^  Wednesday 

51 22  =  0  Alpha  sector  A  Charlie  sector 

5123  =0.75  1  —  1 1 8  —  12|  /24  =  0.75 
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Si 24  =  o  SAF  ±  IED 

Si25=0  no  ^  yes 

The  global  similarity  between  events  1  and  2  is  then  calculated  as 

S12=  (0  +  0  +  0.75  +  0  +  0)/ 5  =  0.15, 
with  corresponding  dissimilarity  ^/(l  -  S12)  =  0.922. 

Because  Gower’s  coefficient  is  a  similarity  score,  1— Sy  is  the  corresponding  dissimilarity. 
Appropriately  normalized,  both  take  on  complementary  values  in  the  unit  interval  [0,  1],  that  is, 
similarity  +  dissimilarity  =  unity.  The  mapping  -J(  1-S12)  serves  simply  to  enlarge  the  small 
values  that  will  always  be  encountered,  because  they  can  never  exceed  unity,  and  it  has  no 
impact  on  the  final  result.  However,  with  greater  importance,  dissimilarity  corresponds  more 
fully  to  the  axioms  supporting  the  distance  model  introduced  in  section  2.1. 

The  following  section  details  the  design  and  development  of  the  HDPT  visual  analytic 
application.  Specifically,  the  HDPT’s  development  for  concept  demonstration  in  the 
U.S.  Army’s  Command,  Control,  Communication,  Computers,  Intelligence,  Surveillance  and 
Reconnaissance  (C4ISR)  On-The-Move  (OTM)  2012  exercise  (E12)  and  associated  scenario. 


3.  HDPT  System  Overview 


Although  there  exists  research  into  the  development  of  qualitative  and  quantitative  similarity 
analysis,  few  have  been  effectively  coupled  with  a  visualization  framework,  and  none  have  been 
interactively  coupled  with  a  tactical  military  decision  support  environment.  Toward  that  end, 
HDPT  is  the  software  instantiation  of  a  visual  analytic  technique  that  effectively  combines  MDS 
with  the  flexibility  of  mixed-scale  Gower’s  similarity  calculation.  The  domain  of  interest  for  this 
instantiation  is  the  assessment  of  individuals  from  a  tactical  social  network.  This  specific 
implementation  was  designed  for  the  concept  demonstration  at  the  C4ISR  OTM  E12  that  was 
integrated  with  the  DCGS-A  program. 

At  a  high  level  of  abstraction,  the  concept  of  operation  for  this  exercise  was  as  follows.  The 
HDPT  started  with  a  reference  data  set  representing  individuals  with  known  group  affiliations: 
insurgents,  innocents,  and  criminals.  As  intelligence  was  collected  on  new  individuals  within  an 
area  of  operation,  HDPT  computed  and  plotted  their  relative  positions  with  regard  to  the  existing 
reference  data.  The  resulting  analytic  portrayed  the  relative  position  of  the  new  individual’s 
orientation  within  the  known  human  terrain  (insurgent  vs.  innocent  vs.  criminal).  The  goal  of  the 
tool  was  to  give  a  military  analysts  further  understanding  of  the  local  operational  human 
environment  and  assist  in  defining  future  information  requests.  The  remainder  of  this  paper  will 
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focus  on  the  design  and  development  of  the  HDPT  web  application  demonstrated  at  the  El 2 
C4ISR  OTM. 

As  shown  in  figure  3,  there  are  three  major  components  that  comprise  the  HDPT  system:  (1)  the 
HDPT  web  application,  (2)  the  Global  graph,  and  (3)  the  statistics  engine. 

The  primary  HDPT  component  and  subject  of  this  paper  is  the  HDPT  web  application.  HDPT  is 
a  web  application  that  is  deployable  within  the  Ozone  Widget  Framework  (OWF).  It  accesses  the 
Global  graph  via  a  web  service  as  its  data  source.  To  calculate  the  similarity  it  uses  Gower’s 
similarity  and  multidimensional  scaling  algorithms  contained  in  an  R  statistical  computing 
environment.  The  Global  graph  and  OWF  are  both  products  by  Potomac  Fusion  [x]  and  part  of 
the  DCGS-A  program  of  record  (POR). 


Global  Graph 


Communicate  via  web 
services  (Search  and  Update) 
using  JSON  format 


_ i 

Apache  Tomcat  Web  Server 


Ozone  Widget  Framework 

HDPT  Web  Application 

_ 

HDPT 


* 


Communic  ate  with  Rserve 
a  TCP/IP  server  allowing 
remote  connection  to  R . 
for  statisticscalculations. 


Rserve 


Statistics  Engine 


Figure  3.  HDPT  system  diagram. 
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3.1  HDPT  Web  Application 


The  HDPT  web  application  is  the  core  of  the  HDPT  system  and  serves  as  the  user  interface  for 
performing  similarity  analysis.  The  primary  components  of  the  HDPT  web  application  used  in 
E12  are  displayed  in  figure  4  and  include  the  following:  (1)  HDPT  Menu  bar,  (2)  Search  window 
panel,  and  (3)  Plot  window  panel. 


Data  Analysis  Global  Graph: 


HHp:  locaihosTSOED 


R  i  wo:  lotalltosl 


0  Global  Graph  Person  Search 

If' 

0 

ia 

Name 

CdlDf 

ID 

Tribal  Milia.. 

6 

Harun  Sha 

BLACK 

1 

PtA 

45 

Ll^LE  * 

Habit  Ala  A 

BLACK 

2 

NA 

23 

Abuhnd.. 

BLACK 

3 

MA 

as 

fiana  Lubn 

ORANGE 

J 

KAMA 

43 

FEMi 

Harem  9al.. 

ORANGE 

s 

TAJIK 

41 

Najwa  Mad 

ORANGE 

s 

HAMA 

40 

FEMi 

AlNAbuBa... 

BLACK 

7 

HA 

39 

KhalKah  C  . 

black 

3 

HA 

25 

FEM4 

filial  Rashl.. 

red 

9 

TUI* 

29 

JJWJE 

Sari-al-Din 

BLACK 

1(5 

HA 

50 

Nadi  Gault  .. 

GREEN 

11  ^ 

pASHlU 

34 

FEMi 

WatMuila . 

RED 

BALOCH 

50 

Kaiam  Ime 

MANGE 

13  « 

fASHTO 

31 

Saftrti  Hus'... 

ORANGE 

H 

PASHTO 

27 

HaruniijJ 

RED 

15 

TAJIK 

41 

UAJ.E 

JalalAnas  . 

GREEN 

15 

PASHTO 

59 

jjale 

Rasul  Zafwn. 

BLACK 

IT 

PlA 

55 

UAj.£ 

FarmUcGlt .. 

GREEN 

18 

PASHTO 

30 

halE 

RahqSail- 

GREEN 

19 

PASHTO 

21 

dale 

Sa-nir.l  j’iO 

BLACK 

38 

PtA 

33 

hale 

Ridha  Mah... 

BLACK 

21 

HA 

30 

FEMI 

Rasul  Ana... 

Black 

22 

HA 

31 

male 

EabijAs'aS 

GREEN 

23 

PASHTO 

23 

ualE 

Moslafa  Fa... 

RED 

2t 

PASHTO 

54 

halE 

ShaAwa  rta 

GREEN 

25 

PASHTO 

37 

FEM  t 

* 

1 

(ittUser: 


uae<2  GG  Password: 


□  MDS  3D  Scatter  Ptcri 


ft 

* 

$ 

Figure  4.  HDPT  web  application  components:  (1)  Menu  bar,  (2)  Search  window,  and  (3)  Plot  window. 


Figure  5  illustrates  the  overall  Unified  Modeling  Langauge  class  diagram  for  the  HDPT  web 
application.  The  associated  source  code  can  be  found  in  appendix  C,  HDPT  Web  Application 
Source  code.  The  following  sections  will  underscore  the  characteristics  of  the  three  primary 
components: 


HDPT  Menu  bar 
Search  window  panel 
Plot  window  panel 
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Figure  5.  HDPT  web  application  UML  class  diagram. 
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3.1.1  HDPT  Menu  Bar 

The  HDPT  Menu  bar  contains  all  of  the  actions  for  loading  data,  executing  the  analysis,  and 
configuring  the  HDPT.  The  Menu  bar  allows  access  to  the  Data  Menu,  Analysis  Menu,  and  the 
configuration  components. 

3.1. 1.1  Data  Menu 

The  HDPT  Data  Menu  contains  all  of  the  actions  for  loading  data  into  the  tool  and  propagating 
updates  back  to  the  data  source.  The  data  source  used  by  HDPT  during  the  E12  exercise  was  the 
DCGS-A  Global  graph  [x].  In  this  exercise,  a  SQL  version  of  the  Global  graph  was  used  that 
consisted  of  a  PostgreSQL  database  and  associated  web  services  for  searching  and  updating  the 
database  (figure  3).  A  Representational  State  Transfer  (REST)  web  service  protocol  was  used  for 
communication  between  HDPT  and  the  data  source  using  a  JavaScript  Object  Notation  (JSON) 
data  structure.  REST  is  a  lightweight  alternative  protocol  to  mechanisms  like  Simple  Object 
Access  Protocol  (SOAP)  and  Remote  Procedure  Calls  (RPC)  .  SOAP,  RPC,  Typically  with 
REST,  simple  HTTP  is  used  to  make  the  connections.  Likewise,  JSON  is  a  lightweight  data- 
interchange  format  designed  for  exchanging  human-readable  structured  text.  The  selection  of 
these  protocols  greatly  facilitated  connection  and  interaction  with  the  DCGS-A  framework. 

1.  Load  All  GG  Data:  Selecting  Load  All  GG  Data  will  load  all  data  created  for  the  E12 
exercise  that  is  resident  in  the  Global  graph  into  the  HDPT  Search  window.  This  action 
was  added  to  HDPT  to  provide  a  means  to  directly  load  all  data  associated  with  the  OTM 
exercise  in  to  HDPT.  ALL  OTM  scenario  data  in  the  Global  graph,  created  by  ARL,  was 
tagged  with  a  searchable  identifier  that  allowed  the  entire  set  to  be  retrieved  by  a  single 
search.  The  JSON  structure  used  with  the  web  service  search  is  shown  in  appendix  A. 

The  unified  modeling  language  (UML)  sequence  diagram  associated  with  selecting  this 
command  is  shown  in  figure  6. 
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Figure  6.  Load  all  Global  graph  data  sequence  diagram. 

2.  Load  GG  Data  from  Map:  Selecting  Load  GG  Data  from  Map  will  load  data  from  a 
specific  geographic  area  in  the  HDPT  Search  window.  To  use  this  action,  the  user  must 
first  use  the  HDPT  map  tool,  shown  in  figure  7.  The  map  tool  returns  a  set  of  bounding 
coordinates  that  are  used  to  search  the  Global  graph.  The  map  tool  is  a  javascript  map 
developed  using  the  OpenLayers  and  OpenStreetMap  Appliccation  Programming 
Interface  APIs  and  data.  The  JSON  structure  used  with  the  web  service  search  is  shown 
in  appendix  A. 
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Figure  7.  HDPT  bounding  box  data  selection. 

3.  Update  GG  Data:  Selecting  Update  GG  Data  propagates  all  data  changes  that  the  user 
has  made  in  the  HDPT  Search  window  back  to  the  Global  graph.  The  Search  window 
contains  a  table,  where  each  row  is  a  person  found  during  a  Global  graph  search  (from 
menu  actions  1  and  2  above),  and  each  column  is  one  of  the  attributes  known  about  the 
person.  Each  of  these  attributes,  other  than  Name  and  ID,  were  editable  during  E12.  If  an 
attribute  of  any  row  is  edited,  then  the  Update  GG  Data  action  becomes  available  in  the 
data  menu.  This  action  will  call  the  Global  graph  update  web  service  to  write  the  new 
attribute  value  to  the  Global  graph. 

The  update  web  service  requires  a  JSON  structure  of  the  person’s  complete  set  of 
attributes  to  perform  the  update.  This  JSON  structure  is  actually  obtained  from  the  Global 
graph  search  results  and  saved  as  a  variable  in  the  java  object  created  for  each  person. 
When  the  Search  window  detects  an  event  that  changes  an  attribute  value  for  a  person, 
the  JSON  structure  variable  for  that  person  is  edited  to  reflect  the  new  value. 

Furthermore,  a  flag  is  set  to  mark  that  person  as  modified.  The  update  menu  action  will 
update  all  persons  that  have  a  flag  signaling  they  have  been  modified. 

For  the  E12  exercise,  the  cells  in  the  Search  window  table  were  preconfigured  to  only  allow 
attributes  to  be  modified  within  a  narrow  set  of  options  (except  for  age,  which  could  be  any 
positive  whole  number).  An  example  of  a  row  being  edited  is  shown  in  figure  8.  In  the  E12 
exercise,  the  attributes  examined  were  static,  and  their  name,  data  type,  and  range  of  values  were 
a  part  of  the  HDPT  code.  Appendix  B  lists  the  attributes,  possible  values,  and  data  type 
supported  by  HDPT  for  the  E12  exercise. 
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Name 

Color 

ID 

Tribal  Affilia... 

Age 

Gender 

Marital  Stat... 

Harun  Sha... 

BLACK 

1 

NA  ▼ 

46 

MALE 

NA 

Habib  Ala  A... 

BLACK 
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23 
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3 
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45 

MALE 

NA 

Rana  Lubn... 

ORANGE 

4 

HAZARA 

43 
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SINGLE 

Haroun  Sal... 

ORANGE 

5 

41 

MALE 

SINGLE 

Najwa  Nad... 

ORANGE 

6 

1  AJIrx 

40 

FEMALE 

SINGLE 

Aali  Abu  Ba... 

BLACK 

7 

NA 

39 

MALE 

NA 

Figure  8.  Example  of  editing  attributes  within  the  Search  window. 


4.  Edit  Weights:  Selecting  Edit  Weights  will  launch  the  Column  Properties  window 
(figure  9).  This  window  displays  the  attributes  of  each  of  the  columns  in  the  Search 
window.  The  Edit  Weights  menu  action  only  becomes  clickable  when  the  Search  window 
is  active.  To  begin,  in  the  Search  window,  each  column  (except  Name,  Color,  and  ID)  has  a 
weight  from  0  to  1.  The  weight  is  used  during  Gower’s  similarity  calculations.  Briefly, 
during  Gower’s  calculations,  each  column  is  assigned  to  a  vector.  All  of  the  vectors  are 
then  used  as  inputs  to  Gower’s  calculation.  The  weight  of  a  vector  influences  how  much  it 
impacts  the  calculation.  By  default,  all  columns  start  with  a  weight  of  1.  The  Column 
Properties  window  also  contains  a  Data  Type  column,  which  displays  the  data  type  for  the 
attribute  (Nominal  [NOM],  Ordinal  [ORD],  Numeric  [NUM],  and  Binary  [BIN]).  The  data 
type  is  another  variable  used  in  Gower’s  calculations. 


FI  Column  Properties 

(3”  E 

Column  Name 

Data  Type 

Weight 

Tribal  Affiliation 

MOM 

1 

Age 

NUM 

1 

Gender 

BIN 

1 

Marital  Status 

BIN 

1 

Nationality 

BIN 

1 

Place  of  Birth 

BIN 

1 

AffiliationsID 

ORD 

1 

AllegiancesID 

NOM 

1 

Criminal  Record 

BIN 

1 

Education  Level 

BIN 

1 

Employment  Type 

NOM 

1 

Military  Record 

NOM 

1 

Religion 

BIN 

1 

Skill 

NOM 

1 

AddressID 

NOM 

1 

EquipmentID 

NOM 

1 

VehiclelD 

NOM 

1 

Figure  9.  Column  properties. 


3.1. 1.2  Analysis  Menu 

The  Analysis  menu  contains  the  actions  for  executing  Gower’s  and  MDS  calculations  and 
generating  the  results  as  an  interactive  three-dimensional  (3-D)  scatter  plot. 
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1.  Plot:  The  Plot  menu  action  becomes  available  once  there  is  a  Search  window  active.  When 
this  action  is  selected,  the  data  currently  displayed  in  the  Search  window  is  processed  into  a 
3-D  scatter  plot.  The  process  begins  by  initializing  a  connection  to  Rserve.  Rserve  is  an 
open-source  server  that  manages  connections  to  R,  the  statistical  engine  used  by  HDPT. 
Consequently,  R  and  Rserve  must  be  running  and  configured  on  a  networked  computer 
reachable  by  HDPT.  Next,  HDPT  formats  the  attributes  and  weights  of  the  Search  window 
and  passes  them  to  R  to  perform  Gower’s  similarity  calculation,  specifically  the  gowdis() 
function  in  R.  Finally,  Gower’s  dissimilarity  matrix  is  used  as  the  arguments  for  the  R 
function  cmdscale(),  which  returns  a  set  of  3-D  coordinates  that  are  plotted  in  the  MDS  3-D 
Scatter  Plot  window.  The  UML  sequence  diagram  for  the  Plot  routine  is  shown  in 
figurelO. 


Figure  10.  HDPT  plot  UML  sequence  diagram. 

2.  Preferences:  The  Preferences,  as  seen  in  figure  11,  action  brings  up  the  Preferences 
window,  which  allows  the  configuration  of  the  Plot  window  panel.  There  are  two 
preferences  that  can  be  modified:  attribute  threshold  and  links  displayed.  Both  of  these 
attributes  change  the  way  the  links  between  the  nodes  in  the  plot  are  handled.  By  default, 
when  interacting  with  the  plot,  the  user  can  right-click  on  a  node,  and  links  will  be  drawn 
to  the  three  most  similar  nonblack  nodes.  These  nodes  are  determined  by  HDPT  evaluating 
the  results  in  Gower’s  dissimilarity  matrix,  in  which  values  closer  to  zero  connote  greater 
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similarity.  The  number  of  links  drawn  can  be  increased  or  decreased  by  using  the  “Change 
Max  Links  Slider.”  Furthermore,  if  the  user  wanted  to  eliminate  links  to  nodes  with  only  a 
few  attributes  defined,  then  the  “Use  attribute  threshold  to  filter  links”  option  could  be 
selected. 


Figure  1 1 .  Preferences  window. 

3.1. 1.3  Configuration  Menu 

The  server  Menu  barallows  the  user  to  configure  the  server  parameters  for  the  Global  graph  and 
Rserve.  There  is  a  dropdown  menu  for  each  server  selection  that  contains  many  commonly  used 
servers  for  the  OTM  exercise.  In  addition,  the  user  must  enter  their  username  and  password  for 
accessing  the  Global  graph.  HDPT  uses  these  values  for  connecting  to  the  Global  graph  REST 
web  services  and  the  statistics  engine  R. 

3.1.2  Search  Window  Panel 

The  Search  window  panel  is  the  part  of  the  HDPT  web  application,  in  which  the  data  set  returned 
from  a  Global  graph  search  is  displayed,  as  seen  in  figure  4.  The  window  consists  of  a  table,  in 
which  each  row  is  a  person  and  each  column  is  an  attribute.  The  result  returned  from  Global 
graph  web  search  service  is  a  JSON  structure  containing  all  of  the  matching  people.  HDPT 
processes  the  JSON  structure  into  a  separate  Java  object  for  each  person.  With  that,  the  Search 
window  has  a  limited  number  of  user  interactive  features.  In  addition  to  attribute  editing,  which 
was  discussed  previously  as  part  of  the  Data  Menu  actions,  the  Search  window  panel  allows 
rows  to  be  sorted  according  to  the  values  in  any  column.  Clicking  the  mouse  on  the  column 
heading  will  cause  the  rows  to  sort  alphabetically  (words)  or  number  order  (digits)  according  to 
the  data  in  that  column.  Finally,  if  the  Plot  window  is  currently  active,  clicking  on  a  row  in  the 
Search  window  will  highlight  the  node  that  corresponds  to  that  row  in  the  3-D  scatter  plot.  The 
source  code  for  the  Search  window  is  found  in  appendix  C. 
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3.1.3  Plot  Window  Panel 

The  Plot  window  panel  displays  a  3-D  scatter  plot  of  the  MDS  results.  The  development  of  the 
visualization  used  the  JMathPlot  open-source  graphics  library.  A  sample  Plot  window  panel  is 
shown  in  figure  12.  In  this  case,  the  node  under  investigation  is  highlighted  using  a  neutral 
yellow  color  and  has  the  three  “most”  similar  reference  nodes  linked  with  straight  lines,  sharing 
similarity  between  the  two  nodes  from  the  criminal  set  (orange  color)  and  one  from  the  friendly 
set  (green). 


Figure  12.  Plot  window  panel  showing  links. 


To  assist  the  Soldier’s  understanding  of  the  underlying  decision  space,  HDPT  provided  two 
important  capabilities  to  the  3-D  visual  analytic  that  were  used  extensively  throughout  the  E12 
exercise.  First,  as  shown  in  figures  13a  and  13b,  HDPT  provided  the  ability  to  freely  rotate  the 
decision  space  along  any  axis.  The  projection  of  a  3-D  decision  space  onto  a  2-D  screen  can  be 
problematic;  objects  that  appear  close  to  one  another  in  2-D  can  actually  be  far  apart.  The  ability 
to  rotate  along  any  axis  was  critical  to  correctly  interpreting  the  relation  projections  of  the 
decision  space. 
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(a) _ (b) 


Figure  13.  (a)  View  before  rotation  (b)  HDPT  rotated  view. 


A  second  capability  that  was  used  at  length  was  the  zoom.  As  shown  in  figure  14a  and  b,  the 
zoom  capability  permitted  users  the  ability  to  examine  in  finer  detail  the  related  nodes  that  were 
clustering  close  to  the  node  in  question. 


Figure  14.  (a)  View  before  zoom  (b)  HDPT  zoomed  view. 
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In  this  example,  the  node  in  question  (yellow  node)  shows  a  high  similarity  to  three  neighboring 
nodes;  one  from  each  of  the  categorical  types. 

The  Plot  window  panel  also  possessed  several  interactive  features  to  assist  in  exploratory 
analysis.  Left-clicking  on  a  node  in  the  display  highlighted  it  and  the  corresponding  row  in  the 
Search  window,  so  that  the  node  is  referenced  back  to  its  original  data.  Second,  as  discussed 
previously,  right-clicking  on  a  node  will  draw  links  from  itself  to  three  or  more  of  its  most 
similar  reference  node  neighbors. 


4.  Conclusions 


Exploratory  data  analysis,  cluster  analysis,  pattern  recognition,  data  fusion,  and  data  mining 
benefit  from  the  acuity  of  visual  knowledge  extraction  from  high-dimensional  data 
representations.  MDS  is  a  powerful  technique  holding  the  potential  to  contribute  in  all  of  these 
areas.  HDPT  was  developed  to  demonstrate  the  utility  of  similarity  analysis  via  a  visual  analytic 
in  understanding  the  human  terrain.  The  deployment  of  HDPT  in  a  tactical  environment  (Ozone 
Widget  and  Global  graph)  made  it  possible  to  successfully  demonstrate  this  technology  and  test 
the  power  of  similarity  analysis  at  the  E12  exercise. 

An  important  extension  of  this  work  is  the  development  of  formal  procedures  to  determine  how 
the  value  of  information  (Vol)  could  influence  attribute  weighting.  Not  all  information  should  be 
weighted  equally.  Depending  on  the  context  of  the  current  operational  tempo,  the  weight 
assigned  each  piece  of  information  and  is  dependent  on  the  combined  assessment  of  the 
reliability  of  the  source  along  with  the  assessment  of  its  credibility  or  content  (19).  Research  is 
underway  to  investigate  how  Vol  would  be  used  not  only  to  weight  individual  attributes,  but  how 
to  combine  complementary  and  contradictory  results.  Additionally,  methods  need  to  be 
developed  to  effectively  model  linguistic  information,  given  over  80%  of  intelligence 
information  is  contained  in  the  form  of  unstructured  text.  It  is  paramount  to  develop  improved 
methodologies  to  process  and  exploit  large  and  disparate  unstructured  data  sets.  The  area  of 
computational  linguistics  holds  some  promise  for  tackling  this  daunting  challenge. 
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Appendix  A.  Sample  JSON  Structure  of  Global  Graph  Search  Result 


This  appendix  appears  in  its  original  form,  without  editorial  change. 
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Below  is  a  sample  JSON  structure  for  a  single  person  returned  by  the  Global  Graph  REST 
service  after  executing  a  search.  The  values  that  were  extracted  from  the  JSON  and  used  as 
attributes  in  HDPT  are  highlighted. 

{ 

’id" :  "ebb9635f-d502-4a9c-9580-69al93b83426", 

’classification" : "Person", 

’fgiSourceProtected" :false, 

’addresses" : [{"id" : ""/’city" : "VNV"}] , 

'age": 34, 


’criminalRecords" : [{"id" : ""/’verdict" : "Guilty"}], 


’description" : "Blue  Minivan" 


’education" : [{"id" : ""/’educationalLevel" : "High"}], 
’employment" : [{"id" : "", "employerType" : "BC"}], 


’ethnicity": "HAZARA" 


'gender" :{"raw" : "", "physicalValue" : "MALE"}, 
’handicapDisabilities" : [ ] , 

’identification" : [ ] , 

’languages" : [{"id" : "", "isNativeLanguage" : false}] , 


’maritalStatus" : "MARRIED" 


’medicalRecords" : [ ] , 

’militaryService" : [{"id" : "", "dutyOrPosition" : "Served"}], 
’personTravels" : [] , 


’placeOf Birth" : "BOA" 


’significance" : [ ] , 

’skills" : [{"id" : ""/’skill" : "EL"}], 
’citizenships" : [ ] , 


’nationality" :{ "raw" : ""/’physicalValue" : "MUSLMA" }, 
'religions" : [{"id" : "", "religionName" : "Rad"}], 
’displayName" : "Ziyad  Guda  Sultan", 

’names": [{"id":"". 


’fullName" : "Ziyad  Guda  Sultan", "isDisplayName" :false}]. 


’targetlnfo" : [ ] , 

’tracklnfo" : [], 

'remarks" : [{"id" : ""/’subject" : "C4ISR  OTM", "details" : "Bomb"}], 
’locations" : [{"id" : "", "coordinates" : [{"latitude" :40.0, "longitude" : 


74. 45, "altitude" :"NaN"}], "geometry Type": "POINT"}], 


’allegiances" : [ ] , 

’battleDamageAssessment" :{"id" : "", "isFirstVisit" :false, "date" : 1336536000000}, 

’cur rent Assessment" : {"id" : "", "isFirstVisit" : false, "date" : 1336536000000}, 
’affiliations" : [{"id" : "", "affiliationGroupName" : "NFL", "natureOfAffiliation" : "2", " 


affiliation" : "insurgent"}]. 


’externalKeys" : [ ] , 

’classificationLevel" :{"raw" : ""/’physicalValue" : "U"}, 
’electronic  Locations" : [ ] , 

’mapLocations" : [{"lat" :40.0, "Ion" : -74.45, "altitude" : "NaN"}] 


} 
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Appendix  B.  Person  Attributes 


This  appendix  appears  in  its  original  form,  without  editorial  change. 
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Name 

Values:  No  restrictions 

Data  type:  Not  used  in  similarity  calculations 

Color 

Values:  {BLACK  (UNKNOWN),  GREEN(FRIENDLY),  ORANGE(CRIMINAL),  RED  (INS  URGENT)} 

Data  type:  Not  used  in  similarity  calculations 

ID 

Values:  Sequential  integer  assigned  from  1  to  n,  where  n  is  the  number  of  entities  returned  from  a  Global  Graph 
search 

Data  type:  Not  used  in  similarity  calculations 

Tribal  Affiliation 

Values:  {PASHTU,  BALOCH,  HAZARA,  TAJIK,  NA} 

Data  type:  Nominal 

Age 

Values:  Integer  from  1  to  100 
Data  type:  Number  (continuous) 

Gender 

Values:  {MALE,  FEMALE,  NA 
Data  type:  Binary 

Marital  Status 

Values:  {SINGLE,  MARRIED,  NA} 

Data  type:  Binary 

Nationality 

Values:  {MUSLMA,  AFGHAN,  NA} 

Data  type:  Binary 

Place  of  Birth 

Values:  {BIA,  BOA,  NA} 

Data  type:  Binary 

AffiliationsID 

Values:  {HOSTILE,  DISLIKE,  NEUTRAL,  JOKER,  LIKES,  FRIENDLY,  NA} 

Data  type:  Ordinal 

AllegiancesID 

Values:  {BGI,  TFH,  WWD,  NFL,  CWJGA,  NPT,  NA} 

Data  type:  Nominal 

Criminal  Record 

Values:  {GUILTY,  NONE,  NA} 

Data  type:  Binary 
Education  Level 
Values:  {HIGH,  LOW,  NA} 

Data  type:  Binary 

Employment  Type 

Values:  {NE,  WC,  BC,  NA} 

Data  type:  Nominal 
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Military  Record 

Values:  {NEVER  SERVED,  SERVING,  SERVED,  NA} 

Data  type:  Nominal 

Religion 

Values:  {MLD,  RAD,  NA} 

Data  type:  Binary 

Skill 

Values:  {PH,  WR,  EL,  ME,  CO,  DR,  FI,  NA} 

Data  type:  Nominal 

Address  ID 

Values:  {VNV,  VV,  HAV,  CCV,  GT,  UV,  HOV,  NA} 

Data  type:  Nominal 

EquipmentID 

Values:  {KNIFE,  GANG  COLORS,  BOMB,  VIDEO  CAMERA,  CELL  PHONE,  UNIFORM,  BRIEFCASE,  NA] 
Data  type:  Nominal 

VehiclelD 

Values:  {BLUE  MOTORCYCLE,  SILVER  COMPACT  CAR,  BLUE  MINIVAN,  GREY  SEDAN,  BROWN 
PICKUP  TRUCK,  BLACK  SUV,  BURGUNDY  LUXURY  SEDAN,  NA} 

Data  type:  Nominal 
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Intentionally  Left  Blank. 
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Appendix  C.  HDPT  Source  Code 


This  appendix  appears  in  its  original  form,  without  editorial  change. 
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package  hdpt; 

import  java.awt.BorderLayout; 

import  java. awt. Cursor; 

import  java.awt. event. Action Event; 

i mport  java . awt . event . Acti on Li stener ; 

import  java. beans . PropertyVetoException ; 

import  java. util .vector; 

import  javax . swi ng . JAppl  et ; 

import  javax . swi ng . JComboBox; 

import  javax . swi ng . JDesktopPane ; 

import  javax . swi ng . JLabel ; 

import  javax . swi ng . JMenu  ; 

import  javax . swi ng . JMenuBar ; 

import  javax . swi ng . JMenultem; 

import  javax .  swi  ng .  JPasswordFi  eld ; 

import  javax . swi ng . JProgressBar ; 

import  javax . swi ng . JScrol  1  Pane ; 

import  javax . swi ng . JTabl e ; 

import  javax. swi ng.JTextFi eld; 

import  javax . swi ng . JTool  Bar ; 

import  javax . swi ng . event . Internal FrameEvent ; 

import  javax . swi ng . event . Internal FrameLi stener; 

public  class  hdpt  extends  lApplet  { 

private  static  final  long  serialversionuiD  =  1L; 

public  static  final  int  all  =  0; 

public  static  final  int  map  =  1; 

public  static  final  int  update  =  2; 

private  JDesktopPane  desk  =  null; 

private  JScrollPane  scroll  =  null; 

private  ggmds  ggMDS  =  null; 

private  double []  diss; 

private  doublet]  []  coordinates; 

private  JMenu  dataMenu; 

private  JMenu  analysisMenu; 

private  GGDataFrame  ggDataFrame  =  null; 

private  GGDissimFrame  ggDi  ssimFrame  =  null; 

private  GGPreferencesFrame  ggPreferencesFrame  =  null; 

private  GGPlotFrame  ggPlotFrame  =  null; 

private  GGProperti esFrame  ggPropertiesFrame  =  null; 

private  GGCreateFrame  gglnsertFrame  =  null; 

private  object[]  result  =  null; 

private  Object[]  geosearch; 

private  JMenultem  ggltem; 

private  JMenultem  ggGeoltem; 

private  JMenultem  gglnsertltem; 

private  JMenultem  ggPlotltem; 

private  JMenultem  ggPreferencesltem ; 

private  JMenultem  gglipdateltem; 

private  JMenultem  ggweightsltem; 

private  JTextField  userField; 

private  JPasswordFi  eld  pwdField; 

private  JComboBox<Stri ng>  ggHost; 

private  String[]  ggHosts  =  {  "http://local host : 8080" , "http://10-l.200. 82 :844B" , 
'https ://zul  u .  idvrn  .  arl . army .mi  1 : 8443"  } ; 
private  JComboBox<Stri ng>  rserveHost; 
private  String[]  rserveHosts  =  { 

"local  host' ' , "10 . 1. 200. 87" , "10 . 1. 200. 82" , "zul u . i dvrn . arl . army .mi  1 " , zeus . idvrn . arl . army .mi  1 "} 
private  GGSearch  search; 
private  GGUpdate  update; 
private  boolean  geo  =  false; 

public  void  init()  { 

//  Execute  a  job  on  the  event-dispatching  thread: 

//  creating  this  applet's  GUI. 
try  { 

javax .  swi  ng . Swi nguti  1  i  ti es  .  i nvokeAndWai t(,n&N  RunnableQ  { 
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public  void  run()  { 
createGUl() ; 

} 

}); 

}  catch  (Exception  e)  { 

System. err.  println("createGUl  didn't  successfully  complete"); 


} 

search  =  new  GGSearch(this) ; 
update  =  new  GGUpdate(this) ; 
geosearch  =  new  Object[4]; 


} 

public  void  createGUiO  { 

this. desk  =  new  JDesktopPaneO ; 

this. scroll  =  new  JScroll Pane(desk) ; 

this  .  getContentPane() . setLayout(new  BorderLayoutO) ; 

thi  s  .  getContentPaneO  .  add(scrol  1  ,  Bo rder Layout .  CENTER )  ; 

buildMenuQ  ; 


private  void  buildMenuO  { 

JToolBar  tool  Bar  =  new  JTool Bar("sti 11  draggable"); 
this. getContentPaneO .add(toolBar,  BorderLayout . NORTH) ; 

this  .  setJMenuBar(new  DMenuBarO); 

this .dataMenu  =  new  JMenu("Data") ; 
this.getJMenuBar() ,add(this. dataMenu) ; 

this .analysisMenu  =  new  JMenu("Analysis") ; 
this.getJMenuBar() . add(this .analysisMenu) ; 

ggltem  =  new  JMenultem("Load  All  GG  Data"); 
ggltem. addActi onListener(new  ggLi stener(thi s)) ; 
this .dataMenu .add(ggltem) ; 

ggGeoltem  =  new  JMenultem("Load  GG  Data  from  Map"); 
ggGeoltem. addActi on Li stener(new  ggLi stener(thi s)) ; 
this .dataMenu .add (ggGeoltem) ; 
thi s . ggGeoltem . setEnabl ed (f al se) ; 

gglnsertltem  =  new  JMenultem("Analyze  Person"); 
gglnsertltem. addActi onLi stener(new  gglnsertLi stener(this)) ; 
this .dataMenu .add(gglnsertltem) ; 
this .gglnsertltem. setEnabl ed (true) ; 

ggupdateltem  =  new  JMenultem("Update  GG  Data"); 
ggupdateltem.  addActi  onLi  stener(new  gglipdateLi  stener(this))  ; 
this .dataMenu .add(ggupdateltem) ; 
thi s . ggupdateltem . setEnabl  ed (f al se) ; 

ggweightsltem  =  new  JMenultem("Edit  Weights"); 
ggwei ghtsltem. addActi onLi stener(new  ggwei ghtsLi stener(thi s)) ; 
tni s . dataMenu . add (ggwei  ghtsltem) ; 
thi s . ggwei ghtsltem . setEnabl ed (f al se) ; 

ggPlotltem  =  new  JMenultem("Plot") ; 

ggPl otltem . addActi onLi stener(new  ggPl otLi stener(thi s)) ; 
this .analysi sMenu .add (ggPlotltem) ; 

ggPreferencesltem  =  new  JMenultem("Preferences") ; 

ggPreferencesltem. addActi onLi stener(new  ggPreferencesLi stener(this)) ; 
this .analysi sMenu . add (ggPreferencesltem) ; 

ggHost  =  new  DComboBox<Stri ng>(ggHosts) ; 
ggHost.setEditable(false) ; 

rserveHost  =  new  JComboBox<Stri ng>(rserveHosts) ; 
rserveHost.setEditable(false) ; 
userField  =  new  JTextField("user2")  ; 
pwdField  =  new  JPasswordField("ggsecret")  ; 
tool  Bar . add(new  JLabel("  Global  Graph:  ")); 
toolBar.add(this. ggHost) ; 


tool  Bar . add(new  JLabel("  Rserve:  ")); 
toolBar.add(this. rserveHost) ; 
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tool  Bar . add(new  JLabel("GG  User:  ")); 
toolBar.add(this.userField)  ; 


} 

public 

} 

public 

} 

public 

} 

public 

} 

public 


} 

public 

} 

public 


} 

public 

} 

public 


} 


tool  Bar . add(new  JLabel("GG  Password:  ")); 
toolBar.add(this.pwdField)  ; 


String  getGGHost()  { 

return  (String)  ggHost . getsel ectedltemQ  ; 


String  getRserveHostO  { 

return  (String)  rserveHost.getSelectedltem() ; 


String  getuser()  { 

//  System. out.  pri ntln((stri ng)userField.getText())  ; 
return  (String)  userFi el d . getTextO  ; 


String  getPwd()  { 

//  System. out. p ri ntl n (St ring.valueOf(pwd Field. get Password ())) ; 
return  String.  i/a7£/e0f(pwdField.getPassword())  ; 


void  setSearchBounds(object  top,  Object  left,  Object  bottom, Object  right)  { 

geosearch [0]  =  top; 
geoSearch[l]  =  left; 
geoSearch[2]  =  bottom; 
geosearch [3]  =  right; 
thi s . ggGeoitem . setEnabl ed (true) ; 
geo  =  true; 


JTable  getGGDataTabl e()  { 
return  ggDataFrame. getGGDataTabl e() ; 


//  Used  to  pass  the  data  table  to  plot 
//  frame  so  it  can  correlate  to  plot 


boolean  dataExists()  {  //  Used  by  preferences  frame  to  determine  if 

//  any  data  has  been  loaded,  so  that  the  max 
//  links  slider  can  be  configure 

if  (ggDataFrame  ==  null) 
return  false; 

else 

return  true; 


void  selectPlot(int  plot,  boolean  selected)  {//  by  the  data  table  to  correlate 

//  plot  with  a  row  selected 

if  (ggPlotFrame  !=  null) 

ggPlotFrame.getPlots(plot,  selected)  ; 


Vector<Vector<Object»  getGGDissimData()  {  //  Passes  the  dissimilarity  so  it 

//  can  be  used  by  plot  frame  to  determine 
//  closest  neighbors 


if  (ggDi  ssimFrame  !=  null) 

return  ggDissimFrame.getCellData() ; 

el  se 

return  null ; 


public  class  ggListener  implements  ActionLi stener ,  Runnable  { 
HDPT  callback; 

ActionEvent  e; 

public  ggLi stener(HDPT  callback)  { 
this. call  back  =  callback; 

} 

public  void  actionPerformed(ActionEvent  event)  { 

this.e  =  event; 

(new  Thread(this)) .start() ; 

} 
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@Overri de 

public  void  run()  { 
try  { 


if  (e . getSourceO  ==  ggGeoltem) 

result  =  search  ,GGRestSearch(AMP,  geosearch); 

else 

result  =  search  .  GGRestSearch(/tZ_l,  null); 

if  (ggDataFrame  !=  null)  { 

ggDataFrame . di spose() ; 
ggDataFrame  =  null; 

} 

if  (ggDissimFrame  !=  null)  { 

ggDissimFrame.disposeO  ; 
ggDissimFrame  =  null; 


if  (ggPlotFrame  !=  null)  { 

ggPlotFrame.disposeO  ; 
ggPlotFrame  =  null; 


if  (ggProperti esFrame  !=  null)  { 

ggPropertiesFrame.dispose() ; 
ggProperti esFrame  =  null; 

} 


ggDataFrame  =  new  GGDataFrame(result,  callback); 
ggDataFrame . addlnternal FrameLi stener(new  f rameLi stenerO) ; 
aesk.add(ggDataFrame) ; 

//  dissinnlarityMenu.setEnabled(true)  ; 
ggPlotltem. setEnabled(true) ; 
gglipdateltem.setEnabled(true)  ; 
ggwei ghtsltem . setEnabl ed (true) ; 

}  catch  (Exception  srchEx)  { 

System. out. pri ntl n("Unabl e  to  perform  Global  Graph  Search\n" 


} 

} 

public  class  gglipdateLi  stener  implements  ActionListener,  Runnable  { 

HDPT  callback; 

ActionEvent  e; 

JProgressBar  updateProgress ; 

public  gglipdateLi stener(HDPT  callback)  { 
this. call  back  =  callback; 

} 

public  void  actionPerformed(ActionEvent  event)  { 

this  .e  =  event; 

(new  Thread(this))  .startQ  ; 


} 

@Overri de 

public  void  run()  { 

cal  1  back,  setcursor (Cursor .  getPredefinedCursori, Cursor .  WAlT_CURSOR')')  ; 
ggDataFrame .  setcursor  (Cursor .  getPredefi  nedcursor{cursor .  WAlT_CURSOR')')  ; 

ggltem.setEnabled(false)  ; 
gglipdateltem.setEnabled(false)  ; 
if  (geo) 

ggGeoltem. setEnabled(false) ; 

if  (ggDataFrame . i sDataEdi ted()) 
try  { 

update . GGRestUpdate (ggDataFrame .getGGDataO) ; 
ggDataFrame . setDataEch  ted (f al se) ; 

}  catch  (Exception  el)  { 

System. owt.println("Unable  to  Update  the  Global  Graph."); 
//  el.printStackTrace() ; 

} 
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ggltem.setEnabled(true) ; 
ggUpdateltem.setEnabled(true) ; 
if  (geo) 

ggGeoltem. setEnabled(true) ; 

cal  1  back. setcursor (Cursor 

.  getPredefi nedCursor(Cu rsor .  DEFAUL  T_CURSOR) )  ; 
ggDataFrame . setCursor(Cursor 

.  getPredefi nedCursor{Qu rsor .  DEFAUL  T_CURSOR ) )  ; 


} 

} 

public  class  ggwei  ghtsLi  stener  implements  ActionLi  stener  { 
HDPT  callback; 

public  ggWeightsLi stener(HDPT  callback)  { 
this. call  back  =  callback; 

} 

public  void  actionPerformed(ActionEvent  e)  { 
if  (ggProperti esFrame  !=  null)  { 

ggProperti esFrame . di spose() ; 
ggProperti esFrame  =  null; 


ggProperti esFrame  =  new  GGProperti esFrame(cal 1  back) ; 
desk.add(ggPropertiesFrame) ; 
ggPropertiesFrame.toFront() ; 

} 

} 

public  class  gginsertLi stener  implements  ActionListener  { 

HDPT  callback; 

public  gginsertLi stener(HDPT  callback)  { 
this. call  back  =  callback; 

} 

public  void  actionPerformed(ActionEvent  e)  { 
if  (gglnsertFrame  !=  null)  { 

gglnsertFrame . di spose() ; 
gglnsertFrame  =  null; 


gglnsertFrame  =  new  GGCreateFrame(cal 1  back) ; 
desk.add(gglnsertFrame) ; 
gglnsertFrame . toFrontQ ; 


} 

} 

public  class  ggPreferencesLi stener  implements  ActionListener  { 
HDPT  callback; 

public  ggPreferencesLi stener(HDPT  _callback)  { 
this. call  back  =  _callback; 

} 

public  void  actionPerformed(ActionEvent  e)  { 
if  (ggPreferencesFrame  !=  null)  { 

ggPreferencesFrame.dispose() ; 
ggPreferencesFrame  =  null; 


ggPreferencesFrame  =  new  GGPreferencesFrame(cal 1  back) ; 
aesk.add(ggPreferencesFrame) ; 
ggPreferencesFrame. toFrontQ ; 


} 

} 

public  class  ggPlotListener  implements  ActionListener,  Runnable  { 

HDPT  callback; 

ActionEvent  e; 
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} 


public  ggPlotl_istener(HDPT  callback)  { 
this. call  back  =  callback; 

} 

public  void  actionPerformed(ActionEvent  event)  { 

this.e  =  event; 

(new  Thread(this))  .startO  ; 

} 

@Overri de 

public  void  run()  { 

if  (ggMDS  ==  null)  { 
try  { 

ggMDS  =  new  GGMDS(cal 1  back) ; 

}  catch  (Exception  el)  { 

System. owt.println("Unable  to  connect  to  R.  "); 
ggMDS  =  null ; 

//  el.printStackTrace() ; 

}  } 

if  (ggMDS  !=  null)  { 
try  { 

diss  =  ggMDS . gene rat eDi ssi mMat ri x (ggDataFrame . getGGData() ) ; 
}  catch  (Exception  dissEx)  { 

System,  owt.  println  ("Unable  to  calculate  Dissimilarity  Matrix."); 
di ss  =  null ; 

} 

if  (diss  !=  null)  { 

if  (ggDissimFrame  !=  null)  { 

ggDissimFrame.disposeO  ; 
ggDissimFrame  =  null; 


if  (ggPlotFrame  !=  null)  { 

ggPlotFrame.dispose()  ; 
ggPlotFrame  =  null; 


ggDissimFrame  =  new  GGDissimFrame(diss,  callback); 
desk.add(ggDissimFrame) ; 

try  { 

ggDissimFrame. setlcon(true) ; 

}  catch  (PropertyVetoException  el)  {//l.printStackTraceO ; 
//  mdsMenu . setEnabled(true) ; 

try  { 

coordinates  =  ggMDS. cal culateCoordi nates () ; 
ggMDS  =  null ; 

}  catch  (Exception  mdsEx)  { 

System,  out.  pri  ntl  n("Unable  to  calculate  MDS."); 
coordinates  =  null; 

} 


} 


} 


} 


if  (coordinates  !=  null)  { 

ggPlotFrame  =  new  GGPlotFrame(coordinates ,  ggDataFrame 

.getGGData() .getPeople() ,  callback, 
call  back.  getGGDi  ssi  mDataQ)  ; 
ggDataFrame . getGGDataTable()  .clearSelection()  ; 
desk.add(ggPlotFrame)  ; 


public  class  f  rameLi  stener  implements  Internal  FrameLi  stener  { 

public  void  internalFrameActivated(lnternalFrameEvent  argO)  { 


public  void  internalFrameClosed(lnternalFrameEvent  argO)  { 
ggPlotltem. setEnabled(false) ; 
gglipdateltem.setEnabled(false)  ; 
ggwei ghtsltem . setEnabl ed (fal se) ; 

public  void  internalFrameClosing(lnternalFrameEvent  argO)  { 
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} 


} 


} 

public 
public 
public 
[Dub'll  c 


void 

void 

void 

void 


i  internal  FrameDeactivated(lnternal  FrameEvent  argO) 
i nternal FrameDei coni fi ed(lnternal  FrameEvent  argO) 
i  nternal  Framelconifi  ed(lnternal  FrameEvent  argO)  { 
i  nternal  FrameOpened(lnternal FrameEvent  argO)  { 


{ 

{ 


package  hdpt; 
import  javax . swi ng .* ; 

import  javax . swi ng . event . Li stsel ecti onEvent ; 
import  javax . swi ng . event . Li stsel  ecti  onLi  stener ; 
import  javax . swi ng . event .Tab! eModel Event ; 
import  javax . swi ng . event .Tabl eModel Li stener ; 
import  javax. swing. tabl e.DefaultTabl eModel ; 
import  java.awt.BorderLayout; 


public  class  GGDataFrame  extends  Jlnternal Frame  { 

private  static  final  long  serialversionuiD  =  1L; 

private  JTable  table; 

private  DefaultTabl eModel  model : 

private  JScrollPane  scroll  Pane; 

private  GGDataTable  dataTable; 

private  boolean  edited  =  false; 


public  GGDataFrame (Ob ject[]  data,  HDPT  callback)  { 

//  thi s . cal  1  back  =  callback; 
this .dataTable  =  new  GGDataTabl e(data) ; 
this  .  setTi  tle(dataTabl  e .  getTi  tle())  ; 
this. model  =  new 

DefaultTabl  eModel  (Col  umnProperti  es . getcol umnNamesQ  ,dataTabl  e . getRowCountO) ; 
this. table  =  new  JTable  (model)  ; 

this. table  =  dataTable. populateTable(table,  model); 

thi s . tabl e . setRowsel ecti onAl 1  owed (true) ; 

this .table . setAutoCreateRowSorter(true) ; 

this. tabl e . setAutoResi zeMode ( JTabl e . AUTO_RESlZE_OFF)  ; 

this. tabl e.getModel () .addTableModelListener(new  dataTabl eLi stener(cal 1  back)) ; 
thi s . tabl e . getsel ecti onModel () . addLi stSel ecti onLi stener (new 
rowSelectionListener(table,  callback))  ; 


thi  s  .  tabl  e .  getsel  ecti  onModel  ()  .  setsel  ecti  onMode  (Li  stsel  ecti  onModel  .  SlNGLE_SELECTlON)  ; 
this'  .scroll Pane  =  new  JScrol 1 Pane(tabl e) ; 
this  . setContentPane(scrol  1  Pane) ; 


this  .setSize(callback.getContentPane() .getsize() .width  /  2, ((BorderLayout) 
cal  1  back. getcontent Pane ()  . getLayoutO) 

. getLayoutComponent(BorderLayout .  CENTER ) .getsize() .height)  ; 
this.setLocation(0,  0); 
this.setvisible(true) ; 
this.setResizable(true) ; 
this.setMaximizable(true)  ; 
this.seticonifiable(true) ; 
this.setclosable(true) ; 

this  .  setDefaul  tcloseoperati on (J Internal  Frame.  DlSPOSE_ON_CLOSE')  ; 


public  boolean  isDataEdited()  { 
return  edited; 

} 

public  void  setDataEdi ted (boolean  b)  { 
edited  =  b; 

} 

public  GGDataTable  getGGData()  { 
return  dataTable; 

} 

public  JTable  getGGDataTabl e()  { 
return  table; 

} 

public  class  dataTabl  eLi  stener  implements  Tabl  eModel  Li  stener  { 
HDPT  callback; 

public  dataTableListener(HDPT  _callback)  { 
callback  =  _callback; 
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} 

public  void  tabl echanged (Tabl  eModel Event  e)  { 

int  col  =  e . getcol umn() ; 
int  row  =  e .  getFi  rstRow()  ; 

//  System. out. println(row) ; 

model . removeTabl eModel Li stener(thi s) ; 

dataTable.handleChange(col ,  row,  model); 
edited  =  true; 

model .addTableModelListener(this) ; 

} 


public  class  rowSelectionListener  implements  ListSelectionListener  { 
JTable  table; 

HDPT  callback; 

public  rowSelectionListener(lTable  _table,  HDPT  _callback)  { 
table  =  _table ; 
callback  =  _callback; 


public  void  valueChanged(ListSelectionEvent  e)  { 

ListSelectionModel  Ism  =  (ListSelectionModel)  e.getSource() ; 

if  (!lsm.getValuelsAdjusting())  { 

int  first  =  e . getFi  rstlndex()  ; 
int  last  =  e . getLastlndexQ ; 
if  (Ism. i sSel ectedlndex(fi rst))  { 

//  System. out . pri ntl n(table . getval ueAt(fi rst ,  2)); 
cal  1  back .  sel  ectPl  ot  ( 

(Integer)  table. getval ueAt (last,  2)  -  1,  false); 
cal  1  back .  sel  ectPl  ot  ( 

(Integer)  table. getval ueAt(fi rst,  2)  -  1,  true); 

}  else  { 

//  System. out. println(table.getValueAt(last,  2)); 
cal  1  back .  sel  ectPl  ot  ( 

(Integer)  table. getval ueAt(fi rst,  2)  -  1,  false); 
cal  1  back .  sel  ectPl  ot  ( 

(Integer)  table. getval ueAt (last,  2)  -  1,  true); 


} 


} 

package  hdpt; 


i mport  javax . swi ng . Def aul tCel  1  Edi tor ; 

import  javax . swi ng . DComboBox; 

import  javax . swi ng . JTabl  e ; 

import  javax .  swi  ng .  iTextFi  eld ; 

import  javax. swing. table. Def aul tTableModel ; 

import  javax . swi ng . tabl e .Tabl ecol  umn ; 

public  class  GGDataTable  { 


private  Tabl  ecol  umn  namecolumn; 
private  Tabl ecol umn  idcolumn; 
private  Tabl  ecol  umn  colored  umn; 

private  String[]  colorTypes  =  {  "RED",  "BLUE",  "GREEN",  "BLACK",  "ORANGE"  }; 
private  Tabl  ecol  umn  tribecolumn; 

private  String[]  tribeTypes  =  {  "pashtu",  "baloch",  "hazara",  "taiik",  "na"  }; 
private  Tablecolumn  gendered umn ; 

private  String[]  genaerTypes  =  {  "MALE",  "FEMALE",  "NA"  }; 
private  Tablecolumn  marital  Col  umn; 

private  String[]  maritalTypes  =  {  "SINGLE",  "MARRIED",  "NA"  }; 
private  Tablecolumn  nati onal i tycd umn  ; 

private  String []  nati onal ityTypes  =  {  "MUSLMA" ,  "AFGHAN",  "NA"  }; 
private  Tablecolumn  pobcolumn; 

private  String[]  pobTypes  =  {  "bia",  "boa",  "na"  }; 
private  Tablecolumn  equi  pmented umn  ; 

private  String[]  equi  pmentTypes  =  {  "Pistol",  "Knife",  "Gang  Colors", 

"Bomb",  "Video  Camera",  "Cell  Phone",  "Uniform",  "Briefcase",  "NA"  }; 
private  Tablecolumn  vehi  cl  ecol  umn  ; 

private  String[]  vehicleTypes  =  {  "white  Panel  Truvk",  "Blue  Motorcycle", 

"Silver  Compact  Car",  "Blue  Minivan",  "Grey  sedan", 

"Brown  Pickup  Truck",  "Black  SUV",  "Burgundy  Luxury  Sedan",  "NA"  }; 
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private  Tablecolumn  affiliationcolumn; 

private  String []  affiliationTypes  =  {  "Hostile",  "Dislike",  "Neutral", 

"Joker",  "Likes',  "Friendly",  "NA"  }; 
private  Tablecolumn  al  1  egi ancecol  umn  ; 

private  String []  al 1 egi anceTypes  =  {  "BGI" ,  "TFH" ,  "WWD",  "NFL",  "CWJGA",  "NPT" ,  "NA"  } 
private  Tablecolumn  crimi  nalcol umn  ; 

private  String[]  criminalTypes  =  {  "Guilty",  "None",  "NA"  }; 
private  Tablecolumn  educationcolumn; 

private  String []  educati onTypes  =  {  "High",  "Low",  "NA"  }; 
private  Tablecolumn  empl oymentcol umn ; 

private  String[]  employmentTypes  =  {  "NE",  "WC" ,  "BC",  "NA"  }; 
private  Tablecolumn  mi  1  i  tarycol umn  ; 

private  String[]  militaryTypes  =  {  "Never  Served",  "Serving",  "Served", 

"NA"  }; 

private  Tablecolumn  religioncolumn; 

private  String[]  religionTypes  =  {  "Mid",  "Rad",  "NA"  }; 
private  Tablecolumn  ski  11  Col  umn; 

private  String[]  skillTypes  =  {  "ph",  "wr" ,  "el",  "me",  "co",  "dr",  "fi", 

"na"  }; 

private  Tablecolumn  addressed umn ; 

private  String[]  addressTypes  =  {  "tsv" ,  "vnv" ,  "vv",  "hav",  "ccv",  "GT" , 

"uv",  "hov",  "na"  }; 

private  boolean[]  editArray; 

private  String  title  =  "Global  Graph  Person  Search"; 

GGPerson[]  people  =  null; 

public  GGDataTable(object[]  data)  { 
people  =  (GGPerson[])  data; 
editArray  =  new  boolean [peopl e . 1 ength] ; 
resetEdi tArray () ; 


} 


protected  void  resetEdi tArray ()  { 

for  (int  i  =0;  i  <  editArray. length;  i++)  { 
editArray[i]  =  false; 

} 

} 

public  void  setRowEdited(int  i)  { 
edi  tArray  [i]  =  true; 


public  boolean  isRowEdited(int  i)  { 
return  edi tArray [i ] ; 

} 

public  String  getTitle()  { 
return  title; 

} 

public  int  getRowcountO  { 

return  people. length; 


public  GGPerson[]  getPeople()  { 
return  people; 

} 

public  JTable  popul ateTabl e(JTabl e  t,  DefaultTableModel  m)  { 
JTable  tmp  =  t; 

Col  umnProperti  es  .  initWeightsQ  ; 

for  (int  i  =0;  i  <  peopl  e .  1  ength  ;  i++)  { 

tmp .  setval  ueAt  (peopl  e  [i  ].  getName()  ,  i,  0); 

tmp .  setval  ueAt(peopl  e  [i  ]  .getColorStringO  ,  i,  1)  ; 

tmp .  setval  ueAt  (i  +1,  i,  2); 


peopl e [i  ]  .set!D(i  +  1)  ; 


tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 


i]  .getTribe()  ,  i  ,  B)  ; 
i]  .getAgeO  ,  i ,  4)  ; 
i  ]  .  getGenderStri  ng()  ,  i,  5); 
i]  .getMaritalStatusStringO  ,  i,  6); 
i ]  . getNational i tystri ng()  ,  i,  7); 
i]  .getPlaceOfBi  rthStringO  ,  i,  8); 
i ] . getVerboseAtti tude() ,  i,  9); 
i]  .getAllegiance()  ,  i,  10); 
i  ]  .  getCrimn  nal  Recstri  ng()  ,  i,  11); 
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tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 
tmp . setval ueAt (peopl  e 


namecolumn  =  tmp . getcol umnModel Q .getColumn(O) ; 

JTextField  nameFld  =  new  JTextFiela(20)  ; 
nameFld  .  setEdi  table  (false)  ; 

namecol umn . setcel 1 Edi tor(new  Defaul tcel 1 Edi tor(nameFl d)) ; 

colorColumn  =  tmp. getcol umnModel () .getcol  umn (1) ; 

JComboBox  colorBox  =  new  JComboBox(colorTypes) ; 

col orcol umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor (col orBox)) ; 

idcolumn  =  tmp . getcol umnModel (). getcol umn(2) ; 

JTextField  idFla  =  new  JTextFiela(5)  ; 
idFld.  setEdi  table  (false)  ; 

i dcol umn . setcel 1 Edi tor (new  Defaul tcell Edi tor(idFl d)) ; 

tribecolumn  =  tmp. getcol umnModel () .getcol umn (3) ; 

JComboBox  tribeBox  =  new  JComboBox(tri beTypes) : 

tri becol umn . setcel 1 Edi tor(new  Defaul tcel 1 Edi tor(tri beBox)) ; 

//  no  editor  for  age 

gendercolumn  =  tmp. getcol umnModel () .getcol umn (5) ; 

JComboBox  genderBox  =  new  JComboBox(qenderTypes) : 
gendercol umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor (genderBox)) ; 

maritalcolumn  =  tmp . getcol umnModel (). getcol umn(6) ; 

JComboBox  marital  Box  =  new  JComboBox(mari  talTypes)  : 

mari tal Col umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor(mari tal Box)) ; 

national i tycol umn  =  tmp. getcol umnModel () .getcol umn (7) ; 

JComboBox  nati onal i tyBox  =  new  JComboBox(nationalitvTypes) : 

nati onal i tycol umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor (nati onal i tyBox)) ; 

pobcolumn  =  tmp. getcol umnModel () .getcol umn (8) ; 

JComboBox  pobBox  =  new  JComboBox (pobTypes) : 

pobcol umn . setcel 1 Edi tor(new  DefaultCel 1 Edi tor(pobBox)) ; 

affiliationcolumn  =  tmp. getcol umnModel () .getcol umn (9) ; 

JComboBox  affi 1 iationBox  =  new  JComboBox(affi 1 i ati ontypes) : 

af f i 1 i at i oncol  umn . setcel  1  Edi to r (new  Defaul tcel 1 Edi to r (affi 1 i ati onBox) ) ; 

allegianceColumn  =  tmp. getcol umnModel (). getcol umn(10) ; 

JComboBox  al 1 egianceBox  =  new  JComboBox(al 1 eqianceTypes) : 

al 1 egi anceCol umn . setcel 1 Edi tor (new  Defaul tcell Edi tor (al 1 egi anceBox) ) ; 

criminalcolumn  =  tmp . getcol umnModel (). getcol umn(ll) ; 

JComboBox  criminalBox  =  new  JComboBox(criminalTypes)  : 

cri  mi  nal  Col  umn . setcel 1 Edi  tor (new  DefaultCel 1 Edi tor (cri mi nal Box) ) ; 

educationCol umn  =  tmp. getcol umnModel () . getcol umn(12) ; 

JComboBox  educationBox  =  new  JComboBox(educationTypes) : 

educati oncol umn . setcel 1 Edi tor (new  DefaultCel 1 Edi tor (educati onBox)) ; 

employmentcolumn  =  tmp. getcol umnModel (). getcol umn(13) ; 

JComboBox  empl oymentBox  =  new  JComboBox(empl ovmentTypes) : 

empl oymentcol umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor (empl oymentBox)) ; 

militarycolumn  =  tmp . getcol umnModel (). getcol umn(14) ; 

JComboBox  militaryBox  =  new  JComboBox(mi 1 i tarvTypes) : 

mi  1 i tarycol umn . setcel 1 Edi tor (new  DefaultCel 1 Edi tor (mi  1 i taryBox) ) ; 

rel igi oncol umn  =  tmp . getcol umnModel (). getcol  umn(15) ; 

JComboBox  religionBox  =  new  JComboBox(rel iqionTypes) : 

rel i gi oncol umn . setcell Edi tor (new  DefaultCel 1 Edi tor (rel i gi onBox)) ; 

ski  11  Col umn  =  tmp. getcol umnModel () .getcol umn (16) ; 

JComboBox  ski  11  Box  =  new  JComboBox(ski 1 lTypes) : 

ski 11  Col umn . setcel 1 Edi tor (new  DefaultCel 1 Edi tor (ski  1 1  Box)) ; 

addresscol umn  =  tmp . getcol umnModel (). getcol umn(17) ; 

JComboBox  addressBox  =  new  JComboBox(addressTypes) : 
addresscol umn . setcel 1 Edi tor (new  DefaultCel 1 Edi tor (addressBox)) ; 


,i]  .getEducationStnngO  ,  i  ,  12); 
i]  .getEmploymentO  ,  i  ,  13); 
i ]  . getMi  1  Record()  ,  i,  14); 
i]  .getReligionStringO  ,  i,  15); 
i  ] .  getski  1 1  ()  ,  i ,  16)  ; 
i  . getAddress() ,  i,  17); 
i]  .  getEqui  pmentO  ,  i,  18); 
i ] . getvehi cl e() ,  i,  19); 
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equi pmentcol umn  =  tmp. getCol umnModel () . getCol umn(18) ; 

JComboBox  equipmentBox  =  new  JComboBoxtequi pmentTypes) : 

equi pmentcol umn . setcel 1  Editor (new  Defaul tcel 1 Edi tor (equi pmentBox)) ; 

vehicleColumn  =  tmp . getCol umnModel () . getCol umn(19) ; 

3  Com  bo  Box  vehicleBox  =  new  3ComboBox(vehicleTypes) : 

vehi cl ecol umn . setcel 1 Edi tor (new  Defaul tcel 1 Edi tor(vehi cl eBox)) ; 

return  tmp; 


} 

public  void  handlechange(int  col,  int  row,  Defaul tTableModel  t)  { 
int  person  =  row; 

switch  (col)  { 
case  0: 

people[person] . setName((Stri ng)  t . getval ueAt(row,  col)); 
t.setValueAt(people[person] ,getName() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 

case  1: 

people[person] .setColor((String)  t.getValueAt(row,  col)); 
people [person] .setOrganizationByCol or (people [person] 

.getColorStringO)  ; 

t.setValueAt(people[person]  .qetColorStringO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 

break; 

case  2: 

t.setValueAt(people[person] ,getlD() ,  row,  col); 

//  peopl e [ personl . updateNode(col ) : 

break; 

case  B: 

people[person] .setTribe((String)  t.getValueAt(row,  col)); 
t.setValueAt(people[person]  ,getTribe()  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 

break; 

case  4: 

try  { 

if  (lnteger./?arse_ZV7t((String)  t.getValueAt(row,  col))  >=  0)  { 
people[person] . setAge((Stri ng)  t . getval ueAt( row,  col)); 
t.setValueAt(people[person] ,qetAge() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdited(person) ; 

}  else 

t.setValueAt(people[person] ,getAge() ,  row,  col); 

}  catch  (Exception  intEx)  { 

t.setValueAt(people[person] ,getAge() ,  row,  col); 

break; 

case  5 : 

people[person] .setGender((String)  t. getval ueAt( row,  col)); 
t.setValueAt(people[person] . getGenderStri ng() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 

case  6: 

people[person]  .setMaritalStatus((String)  t . getval ueAt( row,  col))  ; 
t.setValueAt(people[person]  .getMaritalStatusStringO  ,  row,  col)  ; 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 

case  7 : 

people[person] .setNationality((String)  t.getValueAt(row,  col)); 
t.setValueAt(people[person]  .getNationalityStringO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 

case  8: 

people[person] . setPl aceOfBi rth((string)  t . getval ueAt(row,  col)) ; 
t.setValueAt(people[person]  . getPl aceOfBi  rthstringO  ,  row,  col)  ; 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 

case  9: 

people[person] .setVerboseAttitude((String)  t . getval ueAt(row,  col)) ; 
t.setValueAt(people[person] . getVerboseAtti tude() ,  row,  col); 
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people[person] .updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  10: 

people[person] . setAll egi ance((Stri ng)  t . getval ueAt(row,  col)); 
t.setValueAt(people[person] . getAl 1 egi ance() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 

break; 
case  11: 

people[person]  .setCriminalRec((String)  t.getValueAt(row,  col)); 
t.setValueAt(people[person]  .getCriminalRecStringO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  12: 

people[person] .setEducationC(String)  t . getval ueAt( row,  col)); 
t.setValueAt(people[person]  .getEducationStringO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  13: 

people[person] .setEmployment(Cstring)  t . getval ueAt( row,  col)); 
t.setValueAt(people[person]  .getEmploymentO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  14: 

people[person] . setMi 1 Record((Stri ng)  t . getval ueAt( row,  col)); 
t . setval ueAt(people[person] . getMi 1 Recora() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  15: 

people[person] .setReligion(Cstring)  t.getValueAt(row,  col)); 
t.setValueAt(people[person]  .getReligionStringO  ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  16: 

people[person] . setskill ((Stri ng)  t. getval ueAt( row,  col)); 
t.setValueAt(people[person] .getskill () ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  17: 

people[person] .setAddress((String)  t. getval ueAt( row,  col)); 
t.setValueAt(people[person] ,getAddress() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  18: 

people[person] . setEqui pment((stri ng)  t . getval ueAt( row,  col)); 
t . setval ueAt(people[person] . getEqui pment() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
case  19: 

people[person]  .setvehicle((string)  t. getval ueAt( row,  col)); 
t.setValueAt(people[person] . getvehi cl e() ,  row,  col); 
people[person] . updateNode(col) ; 
setRowEdi ted(person) ; 
break; 
default : 

break; 

} 

} 


} 
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package  hdpt; 

i mpo rt  j ava . secu  ri ty . ce  rt . Ce  rti fi cateExcepti on ; 
i mport  j  ava . secu  ri ty .cert. X509certi f i cate ; 
import  org. apache. http. conn. ssl .TrustStrategy; 
import  org. apache. http. Header; 
i mport  org . apache . http. HttpResponse ; 
i mport  org . apache . http. HttpStatus ; 

i mport  org . apache . http . auth . UsernamePasswordCredenti al s ; 
i mport  o rg . apache . http . cl i ent . Httpcl i ent ; 
i mport  o rg . apache . http . cl i ent . methods . Http Post ; 
i mport  o rg . apache . http . conn . Cl i entconnecti onManage r ; 
i mport  org . apache . http . conn . scheme . Scheme ; 
i mport  org . apache . http . conn . scheme . SchemeRegi stry ; 
i mport  org . apache . http . conn . ssl . SSLSocket Factory ; 
i mport  org . apache . http. enti ty . Stri ngEnti ty ; 
import  org. apache. http. impl .auth.DigestScheme; 
import  org. apache. http. impl . client. DefaultHttpClient; 
i mport  org . apache . http . message . Basi cHeader ; 
i mport  org . apache . http . message . Basi cHttpRequest ; 
i mport  org . apache . http . protocol . Basi cHttpContext ; 
import  org. apache. http. protocol .HTTP; 
import  org. apache. http,  util  .  Enti tyllti  1  s  ; 

i mport  o rg . apache . http . i mpl . conn . Basi cel i entconnecti onManage r ; 
import  org . apache . http. conn . scheme . Pi ai nsocket Factory; 

public  class  GGSearch  { 

HDPT  callback; 
public  GGSearch (HDPT  app)  { 
callback  =  app; 

} 

public  Object[]  GGRestSearch(i nt  srchType,  Object[]  latlon) 
throws  Exception  { 

JsonHandler  handleJSON  =  new  JsonHandl er(cal 1  back) ; 

//  Set  up  the  client  and  send  the  request 
//  Code  to  ignore  SSL 

SSLSocketFactory  sf  =  new  SSLSocketFactory(new  TrustStrategyO  { 
public  boolean  isTrusted(final  X509certi  fi  cate  []  chain, 

String  authType)  throws  Certi fi cateExcepti on  { 
return  true; 

} 


}); 

Scheme  httpsScheme  =  new  Scheme("https" ,  443,  sf) ; 

Scheme  httpscheme  =  new  Scheme("http" ,  80,  new  Pi ai nSocketFactoryO) ; 
SchemeRegi stry  schemeRegi stry  =  new  SchemeRegi stry () ; 
schemeRegi stry . regi ster (httpsScheme) ; 
schemeRegi stry . regi ster(httpScheme) ; 

Cl i entconnecti onManager  cm  =  new  Basi cel ientConnectionManager( 
schemeRegi stry) ; 

//  String  url  =  "http://10 . 1. 200 . 82 : 8443/gg/search" ; 

//  String  url  =  "https ://zul u . idvrn . arl . army . mi  1 : 8443/gg/search" ; 

//  String  url  =  "http://l ocal host : 8080/gg/search" ; 

String  url  =  callback. getGGHost()  +  "/gg/search" ; 

//  System. out. println(url)  ; 

HttpPost  post  =  new  HttpPost(url) ; 

post . setHeader ("Accept" ,  "appl i cation/j son") ; 

post . setHeader("Content-Type" ,  "appl i cati on/j son") ; 

post . setHeader ("User-Agent" ,  "Jakarta  Commons -Httpcl i ent/3 . 1") ; 

StringEntity  se  =  new  StringEntity(handleJSON.buildJSONSearch(srchType, 
latlon))  ; 

se . setContentEncodi ng (new  Basi cHeader (HTTP . CONTENT_TYPE , 

"application/json"))  ; 
post.setEntity(se) ; 

Httpclient  client  =  new  DefaultHttpClient(cm) ; 

HttpResponse  response  =  client. execute(post) ; 

//  System. out. pri ntln(response.getStatusLi ne()) ; 

if  (response . getStatusLi ne() . getStatusCode()  ==  HttpStatus . SC_UNAUTHORlZED)  { 
if  (response . contai nsHeader("WWW-Authenti cate"))  { 
final  Header  challengeHeader  =  response 

. getHeaders("WWW-Authenti cate") [0] ; 

DigestScheme  ds  =  new  Di gestSchemeQ ; 
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ds  .  processchal  lenge(chal  1  engeHeader)  ; 
final  Header  authHeader  =  ds.authenticate( 

//  new  UsernamePasswordCredentials(callback.getUser() , 

//  "ggsecret") , 

new  UsernamePasswordCredenti al s (cal  1  back . getuser () , 
callback. getPwd()) ,  new  Basi cHttpRequest( 
HttpPOSt . METHOD_NAME ,  url), 
new  Basi cHttpContextO)  ; 

post . addHeader(authHeader) ; 

Enti tyuti 1 s . consume (response . getEnti ty ()) ; 

Httpclient  newel ient  =  new  DefaultHttpClient(cm) ; 
response  =  newel ient . execute(post) ; 

//  System. out. pri ntl n(response) ; 

System. out. println("GG  Search  Connection  Status:  " 

+  response . getStatusLi ne()) ; 


} 

} 

Object[]  result  =  handleJSON.processGGSearch(response) ; 
Enti tyuti 1 s . consume (response . getEnti ty()) ; 
return  result; 


} 


} 

package  hdpt; 

import  java. util .Iterator; 

import  org . apache . http . HttpResponse ; 
import  org . codehaus . jackson . isonNode; 
import  org . codehaus .jackson . map.ObjectMapper ; 
import  org . codehaus .jackson . node . ArrayNode ; 
import  org . codehaus .jackson . node .ObjectNode ; 

public  class  isonHandler  { 

private  GGPerson[]  ggPersonArray  =  null; 
private  ObjectMapper  objectMapper  =  null; 

//  private  HDPT  callback; 

public  lsonHandler(HDPT  hdpt)  { 

objectMapper  =  new  ObjectMapper() ; 

//  callback  =  hdpt: 

} 

public  String  build!SONSearch(int  srchType,  Object[]  latlon)  { 

//  The  top-level  ISON  object 

final  ObjectNode  jsonobj  =  objectMapper . createObjectNode() ; 

//  The  root  object 

final  ObjectNode  rootObject  =  objectMapper. createObjectNode() ; 

//  The  conditions  array 

ArrayNode  condi tionsArray  =  objectMapper . createArrayNode() ; 

//  The  first  element  in  the  conditions  array 

ObjectNode  conditionsObject  =  objectMapper. createObjectNode() ; 

switch  (srchType)  { 

Case  HDPT  .ALL'. 

condi ti onsobject . put("property" ,  "Person . remarks . subject") ; 
conditionsObject. put("operator" ,  "LIKE") ; 
conditionsObject. put("value",  "C4ISR  OTM") ; 

break; 
case  HDPT .  MAP'. 

condi ti onsobject . put ("property" ,  "Person .locations") ; 
conditionsObject. put("operator" ,  "BOUNDED_BY") ; 

ArrayNode  valueArray  =  objectMapper. createArrayNode() ; 
valueArray.add("("  +  latlon[0]  +  +  latlon[l]  +  ")"); 

valueArray.add("("  +  latlon[2]  +  +  latlon[B]  +  ")"); 

conditionsObject. put("value",  valueArray) ; 
break; 

case  HDPT.  UPDATE'. 

condi ti onsobject . put ("property" ,  "Person . names . ful lName") ; 
condi ti onsobject . put("operator" ,  "LIKE") ; 
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} 

public 


condi tionsobject . put("val  ue"  ,  //  replace  *  with  name  person  to  find 

break; 

} 

/* 

*  if Clatlon  ==  null){ 

*  condi tionsobject . put ("property" , "Person . remarks . subject") ; 

*  condi tionsobject . put ("operator" , "LIKE") ; 

*  condi tionsobject . put("val ue" , "C4ISR  OTM") ; 

*  }  else{  condi tionsobject . put("property" , "Person . locations") ; 

*  condi tionsobject . put("operator" , "BOUNDED_BY") ;  ArrayNode  valueArray  = 

*  objectMapper.createArrayNode() ;  valueArray. add("("  +  latlonfOl  + 

*  +  latlonfll  +")");  valueArray. add("("  +  latlonf21  +  +  lat1on[3] 

*  +")");  conditionsObject.put("value",  valueArray);  } 

condi ti onsAr ray . add (condi ti onsob j  ect) ; 
rootObject . put ("condi tions" ,  conaiti onsAr ray) ; 
jsonobj . put("maxresults" ,  200) ; 
jsonobj . put("root" ,  rootObject) ; 

String  jsonstring  =  jsonobj .toStringO ; 

//  System. out. println(jsonstring)  ; 

return  jsonstring; 


Object[]  processGGSearch(HttpResponse  response)  { 

JsonNode  rootNode  =  null; 

try  { 

rootNode  =  objectMapper. readvalue( 

response . getEnti ty() . getContent() ,  DsonNode. class) ; 

}  catch  (Exception  jsonEx)  { 

System. owt.println("There  is  a  problem  with  the  ISON  search  response:\n\n" 

+  jsonEx. getStackTraceO)  ; 

return  ggPersonArray ; 


} 

if  (rootNode  !=  null)  { 

lterator<lsonNode>  nodes  =  rootNode. getEl ements () ; 

//  System. out . pri ntl n(rootNode) ; 
nodes  =  (nodes. next()) .getElements() ; 

JsonNode  personArray  =  nodes . next() ; 

JsonNode  personNode; 

GGPerson  newPerson; 

ggPersonArray  =  new  GGPerson[personArray.size()] ; 
for  (int  i  =  0;  i  <  personArray. size() ;  i++)  { 
newPerson  =  new  GGPerson(); 
personNode  =  personArray. get(i) ; 
newPerson . setNode(personNode) ; 

//  System. out. pri ntl n(personNode  +  "\n\n"); 

try  { 

newPerson . setName (personNode . get ("names") .getEl ements () 

. next() . get("ful 1  Name") . getTextVal  ue()) ; 

}  catch  (Exception  nameEx)  { 

newPerson . setName("NA") ; 

} 

try  { 

newPerson . setorgani zati on (personNode . get ("aff i 1 i ati ons") 
,getElements()  ,next()  .get("affiliation") 

. getTextVal  ue())  ; 

}  catch  (Exception  orgEx)  { 

newPerson . setorgani zati on ("NA") ; 

} 

try  { 

newPerson . setTri be (personNode . get("ethni city") 

. getTextVal ue()) ; 

}  catch  (Exception  tribeEx)  { 

newPerson . setTri be("NA")  ; 

} 

try  { 

newPerson . setAge(personNode . get("age") . asTextO) ; 

}  catch  (Exception  ageEx)  { 
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newPerson . setAge("NA") ; 


try  { 

newPerson . setGender (personNode . get ("gender") 

. get(  'physi cal  Value") . getTextVal ue()) ; 

}  catch  (Exception  genderEx)  { 

newPerson . setGender("NA") ; 

} 

try  { 

newPerson . setMari tal Status (personNode . get("mari tal Status") 
. getTextVal ue()) ; 

}  catch  (Exception  marital  Ex)  { 

newPerson . setMari tal Status ("NA") ; 

} 

try  { 

newPerson . setNati onal i ty (personNode . get ("nati onal i ty") 

. get("physi cal Val ue") . getTextVal  ue()) ; 

}  catch  (Exception  natEx)  { 

newPerson . setNati onal i ty("NA") ; 


try  { 

newPerson . setPlaceOfBi rth (personNode . get ("pi aceOfBi rth") 

. getTextVal ue()) ; 

}  catch  (Exception  pobEx)  { 

newPerson . setPl aceOfBi rth("NA") ; 

} 

try  { 

newPerson . setMi 1  Record (personNode . get ("mi  1 i taryservi ce") 

,getElements() ,next() . get("dutyOrPosi tion") 
.getTextValueO)  ; 

}  catch  (Exception  mil  Ex)  { 

newPerson . setMi 1 Record("NA") ; 

} 

try  { 

newPerson . setRel i gi on (personNode . get("rel igions") 

,getElements() ,next() .get("religionName") 
.getTextValueO)  I 
}  catch  (Exception  relEx)  { 

newPerson . setRel i gi on("NA") ; 

} 

try  { 

newPerson . setski 1 1 (personNode . get ("ski  11s"). getEl ements () 

.  next()  .  get  ("ski  11").  getTextVal  ue())  ; 

}  catch  (Exception  ski  11  Ex)  { 

newPerson . setski 1 1 ("NA") ; 

} 

try  { 

newPerson . setAddress (personNode . get ("addresses") 

,getElements() ,next() .get("city") .getTextValueO) ; 

}  catch  (Exception  addrEx)  { 

newPerson. setAddress("NA") ; 

} 

try  { 

newPerson . setEmployment (personNode . get ("employment") 

,getElements() ,next() .get("employerType") 

. getTextVal ue()) ; 

}  catch  (Exception  empEx)  { 

newPerson . setEmpl oyment("NA") ; 


try  { 

newPerson . setAl legi ance (personNode . get("affi 1 i ati ons") 

. getEl ements () . next() .get("affi 1 i ationGroupName") 

. getTextVal ue()) ; 

}  catch  (Exception  all  Ex)  { 

newPerson . setAl 1 egi ance("NA") ; 


try  { 

newPerson . setAtti tude (personNode . get("affi 1 i ati ons") 
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.  getElementsO  .  next()  .  get("natureOfAffi  1  i  ati  on") 

. getTextVal  ue())  ; 

}  catch  (Exception  attEx)  { 

newPerson . setAtti tude("NA") ; 

} 

try  { 

newPerson 

.  setcrimi  nal  Rec(personNode .  get("crimi  nal  Records") 

.getElementsO  .next()  .get("verdict") 

.getTextValueO)  ; 

}  catch  (Exception  crmEx)  { 

newPerson . setcri mi nal Rec("NA") ; 

} 

try  { 

newPerson . setEducati on(personNode . get ("education") 

. getElementsO  ■  next()  .get ("educational Level  ") 

. getTextVal ue())  ; 

}  catch  (Exception  edEx)  { 

newPerson . setEducati on("NA") ; 

} 

try  { 

newPerson . setvehi cle(personNode . get("descri ption") 

. getTextVal ue()) ; 

}  catch  (Exception  vehEx)  { 

newPerson. setVehicle("NA") ; 

} 

try  { 

newPerson 

. setEqui pment(personNode . get ("remarks") 
.getElementsO .next() . get("detai 1 s") 

.getTextValueO)  ; 

}  catch  (Exception  eqEx)  { 

newPerson . setEqui pment("NA") ; 

} 

try  { 

newPerson . setUUlD(personNode . get("id") . getTextVal ue()) ; 
}  catch  (Exception  uuidEx)  { 

newPerson . setUUlD("NA") ; 

} 


ggPersonArray[i]  =  newPerson; 

} 

} 

return  ggPersonArray ; 


public  String  buildDSONUpdateOsonNode  node)  { 

//  The  top-level  JSON  object 

ObjectNode  updateobj  =  objectMapper. createObjectNode() ; 

//  The  root  object 

ObjectNode  entitiesobject  =  objectMapper . createObjectNode() ; 
//  The  conditions  array 

ArrayNode  personArray  =  objectMapper. createArrayNode() ; 

personArray.add(((objectNode)  node)) ; 

entitiesobject. put("Person" ,  personArray) ; 
updateobj . put("enti ti es" ,  enti ti esobject) ; 

String  jsonstring  =  updateobj  . tostri ng()  ; 

//  System. out. println(jsonstring)  ; 
return  jsonstring; 

} 

public  Object[]  getSearchResultO  { 
return  ggPersonArray; 

} 

} 
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package  hdpt; 
import  java. net . URI ; 

i mpo rt  j ava . secu ri ty . ce rt . Ce rti f i cateExcepti on ; 
i mport  j  ava . secu  ri ty .cert. X509certi f i cate ; 
import  org. apache. http. conn. ssl .TrustStrategy; 
import  org. apache. http. Header; 
i mport  org . apache . http. HttpResponse ; 
i mport  org . apache . http. HttpStatus ; 

i mport  org . apache . http . auth . UsernamePasswordCredenti al s ; 
i mport  o rg . apache . http . cl i ent . Httpcl i ent ; 
i mport  o rg . apache . http . cl i ent . methods . Http Post ; 
i mport  o rg . apache . http . conn . Cl i entConnecti onManage r ; 
i mport  o rg . apache . http . conn . scheme . Scheme ; 
i mport  org . apache . http . conn . scheme . SchemeRegi stry ; 
import  org. apache. http. conn. ssl .SSLSocketFactory; 
i mport  org . apache . http. enti ty . Stri ngEnti ty ; 
import  org. apache. http. impl . auth . Di gestScheme ; 
import  org. apache. http. impl . client. DefaultHttpClient; 
i mport  o rg . apache . http . message . Basi cHeader ; 
i mport  org . apache . http . message . Basi cHttpRequest ; 
i mport  org . apache . http . protocol . Basi cHttpContext ; 
import  org. apache. http. protocol .HTTP; 
import  org. apache. http,  util  .  Enti tyliti  1  s  ; 

i mport  org . apache . http . i mpl . conn . Basi cel i entConnecti onManage r ; 
import  org . apache . http. conn . scheme . Pi ai nsocket Factory; 

public  class  GGUpdate  { 

HDPT  callback; 
public  GGUpdate (HDPT  app)  { 
callback  =  app; 

} 

public  void  GGRestUpdate(GGDataTabl e  data)  throws  Exception  { 

JsonHandler  handleJSON  =  new  JsonHandl er(cal 1  back) ; 

GGPerson[]  people  =  data.getPeopleO ; 

//  Set  up  the  client  and  send  the  request 
//  Code  to  ignore  SSL 

SSLSocketFactory  sf  =  new  SSLSocketFactory (new  TrustStrategy ()  { 
public  boolean  isTrusted(final  X509certificate []  chain, 

String  authType)  throws  CertificateException  { 
return  true; 

} 


}); 

Scheme  httpsScheme  =  new  Scheme("https" ,  443,  sf) ; 

Scheme  httpscheme  =  new  Scheme("http" ,  80,  new  Pi ai nSocketFactoryO) ; 

SchemeRegi stry  schemeRegi stry  =  new  SchemeRegi stry () ; 
schemeRegi stry . regi ster (httpsScheme) ; 
schemeRegi stry . regi ster(httpScheme) ; 

Cl i entConnecti onManager  cm  =  new  Basi cel ientConnectionManager( 
schemeRegi stry) ; 

HttpPost  post  =  new  HttpPostO; 

post . setHeader ("Accept" ,  "appl i cation/j son") ; 

post . setHeader ("Content-Type" ,  "appl i cation/j  son") ; 

post . setHeade r(" User-Agent  ’ ,  "Jakarta  Commons -Httpcl i ent/3 . 1") ; 

Stri ngEnti ty  se; 

Httpcl i ent  client; 

HttpResponse  response; 

Header  chal 1 engeHeader ; 

Di gestScheme  ds; 

Header  authHeader; 

Httpcl i ent  newel i ent; 

for  (int  i  =0;  i  <  people,  length;  i++) 
if  (data. isRowEdi ted (i))  { 

String  url  =  callback. getGGHost()  +  "/gg/enti ty/Person/"+  people[i]  .getUUlD()  ; 
//  System,  out.  println(url)  ; 
post .  setURl(new  URl(url)); 

se  =  new 

stri  ngEnti  ty(handleJ  SON.  buildJSONUpdate  (data.getPeopleO  [i]  . getNode()))  ; 

se . setContentEncodi ng(new  Basi cHeader (HTTP . CONTENT_TYPE ,  "appl i cati on/ j son")) 

post.setEntity(se) ; 

client  =  new  DefaultHttpClient(cm) ; 

response  =  cl  i  ent . execute(post) ; 

//  System. out . pri ntl n(response . getStatusLi ne()) ; 
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+ 


if  (response . getStatusLi ne() . getStatusCode()  == 

Httpstatus . sc_unauthorized)  { 

if  (response . contai nsHeader("WWW-Authenti cate"))  { 
challengeHeader  =  response 

.getHeaders("WWW-Authenti cate") [0] ; 
ds  =  new  Di gestscheme() ; 
ds . processchal lenge(challengeHeader) ; 
autnHeader  =  ds 

. authenti cate(new 
UsernamePasswordCredenti al s ( 

callback. getuser() , 
callback. getPwd())  , 
new  Basi cHttpRequest( 

HttpPOSt . METHOD_NAME ,  url), 
new  Basi cHttpContextO)  ; 

post.addHeader(authHeader) ; 

Enti tyutils . consume (response . getEnti ty()) ; 

newel ient  =  new  DefaultHttpClient(cm) ; 
response  =  newel ient . execute(post) ; 


//  System. out. pri ntl n(response) ; 

//  System. out. print! n("GG  Update  Connection  Status: 


//  response. getStatusLi ne()) ; 


} 

} 

System. out. pri ntl n("GG  Update  Connection  Status: 

+  response . getStatusLi ne()) ; 

Enti tyutil s . consume (response . getEnti ty()) ; 

data.  resetEdi  tArrayO  ; 


} 


} 

package  hdpt; 

import  java.awt.BorderLayout; 

import  java. beans . PropertyVetoException ; 

import  java. util .Vector; 

import  javax . swi ng . Jlnternal Frame ; 

import  javax . swi ng . JScrol  1  Pane ; 

import  javax . swi ng . JTabl e ; 

import  javax. swi ng.table.DefaultTableModel ; 

public  class  GGDi ssimFrame  extends  Jlnternal  Frame  { 

private  static  final  long  serialversionuiD  =  1L; 

private  JTabl e  table; 

private  JScrollPane  scroll  Pane; 

private  DefaultTableModel  model; 

private  object[][]  dmatrix; 

private  hdpt  callback; 

public  GGDissimFrame(double[]  diss,  HDPT  callback)  { 
super("Dissimilarity  Matrix")  ; 

this. call  back  =  callback; 

int  rows  =  this. callback. getGGDataTable() . getRowCount() ; 
dmatrix  =  new  Obj ect[ rows] [rows] ; 
int  mem  =  0; 

for  (int  q  =  0;  q  <  rows;  q++)  { 

for  (int  u  =  q;  u  <  rows;  u++)  { 
if  (u  ==  q) 

dmatrix[u]  [q]  =  0.0; 

else 

//  if  (mem  <  diss. length) 
dmatrix[u]  [q]  =  diss[mem++]; 

} 

} 

for  (int  q  =  0;  q  <  rows;  q++)  { 

for  (int  u  =  0;  u  <  rows;  u++)  { 
if  (u  >  q) 
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dmatrix[q]  [u]  =  dmatri x [u]  [q]  ; 

}  } 

Object[]  label  =  new  Object[rows]  ; 

for  (int  z  =  1;  z  <=  rows;  z++)  { 

label  [z  -  1]  =  "Object"  +  z; 

this. model  =  new  DefaultTableModel (dmatri x,  label); 
this. table  =  new  JTable(model)  ; 

this,  tabl  e .  setAutoResi  zeMode  (JTabl  e .  AUTO_RESlZE_OFF )  ; 
this  .scrollPane  =  new  DScroll  Pane(table) ; 
this  . setContentPane(scrol  1  Pane) ; 
this.setsize( 

callback. getContentPane() ,getsize() .width  /  2, 

((Border Layout)  cal  1  back. getcontent Pane () . getLayoutO) 

. getLayoutComponent (Borde r Layout .  CENTER) . get Si ze() .height  /  2); 
this ,setLocation( 

0, 

((BorderLayout)  cal  1  back. getContentPane() . getLayoutO) 

.  getLayoutComponent  (Borde  r  Layout .  CENTER')  .  get  Si  ze()  .height  /  2); 
this.setvisible(true) ; 
this.setResizable(true) ; 
this.setMaximizable(true) ; 
this .  seticoni fiable(true)  ; 
this.setclosable(true) ; 

this  .  setDefaultCloseOperationOlnternal  Frame.  DlSPOSE_ON_CLOSE )  ; 

try  { 

this.seticon(true) ; 

}  catch  (PropertyVetoException  e)  { 
e.printStackTrace()  ; 

}  } 

@SuppressWarni ngs ("unchecked") 
public  Vector<Vector<Object»  getCellData()  { 
return  model .getDataVector() ; 

} 


} 

package  hdpt; 

import  org. rosuda.REngine.*; 

import  org. rosuda.REngine.Rserve.RConnection; 

public  class  ggmds  { 

private  REngine  engine; 
private  RConnection  c; 
private  GenerateMDSEquation  gen; 
private  GGDataTable  data; 

public  GGMDS (HDPT  callback)  throws  Exception  { 

c  =  new  RConnection(callback.getRserveHostO) ; 

//  c  =  new  RConnection("zul u . i dvrn . arl . army .mi  1 ") ; 

//  c  =  new  RConnection("10. 1.200. 87") ; 

REXP  x  =  c.eval  ("R. version. string")  ; 

System,  out.  pri  ntl  n(x .  asstri  ng())  ; 

gen  =  new  GenerateMDSEquationO ; 

} 

public  doubled  generateDissimMatrix(GGDataTable  in)  throws  Exception  { 

data  =  i n ; 
rexp  x  =  null ; 
doubled  diss  =  null ; 

//  Load  the  FD  library  that  contains  the  qowdi s  function 
c . parseAndEval ("1 i brary(\"FD\") ; ") ; 

//  Clear  out  return  variable  so  that  old  results  are  not  propagated 
//  during  an  error 
c . parseAndEval ("m  <-  NULL"); 

//  Build  the  attribute  vectors  to  add  be  added  to  a  dataf rame 
c . parseAndEval (gen.buildvectors(data)) ; 
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//  Generate  an  R  expression  to  create  a  data  frame  containing  all 
//  the  vectors  that  have  been  created 
String  gower  =  "df  <-  data.frameC  ; 

String  unique  =  null; 

REXP  uniqueTest; 

int[]  weights  =  new  int [Col umnProperties . getAttributeCountO']  ; 
for  (int  i  =  0;  i  <  Col  umnProperties . getAttributeCountO ;  i++)  { 

//  Check  to  make  sure  vector  does  not  contain  all  same  values  which 

//  would  cause  an  R  error 

unique  =  "b  <-  length(unique(a"  +  i  + 

uniqueTest  =  c.parseAndEval (unique) ; 

//  System.out.println(uniqueTest.aslntegerO) ; 
if  (uniqueTest. aslnteger()  >  1)  { 
gower  +=  "a"  +  i  + 

weights  [i]  =  Col  umnProperties  .  getWeightO )  ; 

}  else 

weights  [i]  =  -1; 

} 

gower  += 

gower  =  gower . replace(" 

//  System. out. println (gower) ; 
c . parseAndEval (gower) ; 

//  Create  the  weight  vector 

c . parseAndEval (gen . bui 1 dwei ght(wei ghts)) ; 

//  Generate  an  R  expression  to  evaluate  the  qowdi s  function  using 
//  the  data  frame  and  weights  that  have  been  created 
c. parseAndEval ("m  <-  gowdns(df,w,  ord='podani ')") ; 
x  =  c . parseAndEval ("m") ; 

diss  =  x.asDoubles()  ; 

//  System. out. println(x) ; 

return  diss; 


public  doubled  []  cal  culatecoordi  nates ()  throws  Exception  { 

doubled  []  xyz  =  null ; 

rexp  mds  =  null ; 

c . parseAndEval ("x  <-  NULL") I 
c.parseAndEval ("1 i brary(\"MASS\") ; ") ; 

c . parseAndEval ("x  <-  cmdscale(m,  k=3,  add=TRUE)$points") ; 
mds  =  c . parseAndEval ("x") ; 
doubled  coords  =  mds.asDoubles() ; 

int  zLim  =  coords . 1 ength ; 
int  xLim  =  zLim  /  3; 
int  yLim  =  (2  *  zLim)  /  3; 

doubled  xcoord  =  new  double[zLim  /  3]; 
doublet]  ycoord  =  new  double[zLim  /  3]; 
doublet]  zcoord  =  new  doubletzLim  /  3]; 

int  index; 

for  (index  =  0;  index  <  xLim;  index++) 
xcoord  [i  ndex]  =  coords  [i  ndex]  ; 

for  (index  =  xLim;  index  <  yLim;  index++) 

ycoord  [index  -  xLim]  =  coords  [i  ndex]  ; 

for  (index  =  yLim;  index  <  zLim;  index++) 

zcoord  [index  -  yLim]  =  coords  [i  ndex]  ; 

xyz  =  new  doublet]  []  {  xcoord,  ycoord,  zcoord  }; 

c.closeO  ; 
return  xyz; 


} 


public  void  getType()  { 
try  { 

engi ne . parseAndEval ("attributes (m)") ; 


}  catch  (REngineException  e)  { 

//  TODO  Auto-generated  catch  block 
e .  pri  ntStackTraceQ  ; 
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}  catch  (REXPMi smatchException  e)  { 

//  TODO  Auto-generated  catch  block 
e .  pri  ntStackT race()  ; 

} 

} 


} 

package  hdpt; 

import  java. util .ArrayList; 
import  java. util  .List; 
public  class  GenerateMDSEquation  { 
private  GGDataTable  data; 
private  GGPerson[]  people  =  null; 
public  String  buildvectors (GGDataTable  in)  { 
data  =  i n ; 

people  =  data. getPeopl e() ; 

String  input  = 

Stri ng  result  =  ""  ; 

Object  a  =  nul 1 ; 
try  { 

int  personcount  =  people. length; 

int  attributecount  =  ColumnProperties.getAttributeCount() ; 

//Iterate  through  the  data  points  and  create  R  expressions  to 
//assign  vectors  for  each  data  column 
boolean  isordinal  =  false; 
boolean  isNominal  =  false; 

String[]  types  =  ColumnProperties.getDataTypesO ; 

for  (int  i  =0;  i  <  attributecount;  i++)  { 
input  = 

if  (types [i ]. compareTo("ORD")  ==  0){ 
isordinal  =  true; 

input  =  input  +  "a"  +  (i)  +  "  <-  ordered(c("; 

} 

el  se{ 

isordinal  =  false; 

input  =  input  +  "a"  +  (i)  +  "  <-  c("; 

//add  11  around  nominal  text  values 
if  (types [i ]. compareTo("NOM")  ==  0) 
isNominal  =  true; 

el  se 

isNominal  =  false; 


for(  int  p  =  0;  p  <  personcount;  p++) 


switch  (i){ 
case  0:a  = 
break; 


case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 

case 

break 


l:a  = 
2  :a  = 
B:a  = 
4:a  = 
5  :a  = 
6:a  = 
7  :a  = 
8:a  = 
9:a  = 
10 :  a 
11:  a 
12:  a 
13:  a 
14:  a 
15 :  a 


people[p]  .getTribe()  ; 
people[p]  .getAge()  ; 
people[p]  . getGenderBi nary()  ; 
people [p]  .  getMari  tal  StatusBi  nary() 
people[p]  .getNationalityBinaryO  ; 
people[p]  .getPlaceOfBi  rthBinaryO  ; 
people[p]  .getAttitude()  ; 
people[p]  .getAllegiance()  ; 
people [p]  .  getcrimi  nal  RecBi  nary()  ; 
people[p]  .  getEducationBi  nary  ()  ; 

:  people[p] .getEmploymentO ; 

:  people[p]  . getMi  1  Record()  ; 

:  people[p]  .  getRel  igionBi  nary  ()  ; 

:  people [p]  .getskill  ()  ; 

:  people[p] .getAddress() ; 

:  people[p] . getEqui pment() ; 
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case  16:a  =  people[p]  .getvehicle()  ; 
break; 

default: break; 

} 

if  (a.tostri  ng()  . equal  s("-l")) 
a  =  "NA" ; 

String  tmp  =  a.tostri  ng()  .trim()  ; 

if(isNominal  &&  !  tmp .  startswi  th("  '  ")  &&  !  tmp .  equal  s("NA")) 
//if  (isNomi  nal  &&  !  tmp.  startswi  th("  '  ")) 
input  +=  +  a.tostri  ng()  .trim()  + 

el  se 

input  +=a. tostri ngO  .trim()  ; 
i nput  +=  " , " ; 


} 


i  f  (i  sordi  nal ) 

i nput  +=  "))\n" ; 

el  se 

i nput  +=  ")\n" ; 

input  =  i nput . replace(" , ) " ,  ")"); 

//System,  out.  pri  ntln(i  nput  .length  ())  ; 

//TODO:  FIX  inputs  that  are  to  big  or  find  out  how  to  change  R 

input  buffer 

if(input.length()  <  2000) 

result  =  result  +=  input; 


} 


}catch (Exception  e){ 

System. out. println("Error  in  MDS.generateDissimMatrix  communicating  with 

R."); 

} 

//System. out. pri ntln(result) ; 
return  result; 


} 


public  String  buildweight(int[]  in){ 

String  weight  =  "w  <-  c("; 
for(int  i  =  0;  i  <  in. length;  i++){ 

//System . out . pri ntl n (data . getwei ght (i ) ) ; 
if  (i n [i ]  !  =  -1){ 

weight+=in[i]  ; 
if(n+l  !=  in. length) 

wei ght  +=  (" , ")  ; 

} 

} 

i f (wei ght . endswi th(" , ")) 

weight  =  wei ght . substri ng(0, weight .  1  astlndexof (","))  ; 
weight  +=  ('')"); 

//System. out. pri ntln(weight) ; 
return  weight; 


} 

//eventually  check  command  line  length  for  feeding  into  R  to  keep  it  less  than  buffer: 
usually  1024 

public  static  List<String>  splitEqually (String  text,  int  size)  { 

//  Give  the  list  the  right  capacity  to  start  with.  You  could  use  an  array 
//  instead  if  you  wanted. 

List<String>  ret  =  new  ArrayLi st<Stri ng>((text . 1 ength()  +  size  -  1)  /  size); 

for  (int  start  =  0;  start  <  text.length() ;  start  +=  size)  { 

ret.add(text.substring(start,  Math. min (text. 1 ength () ,  start  +  size))); 

return  ret; 

} 


} 
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package  hdpt; 

java.  awt.  Dimension; 
java. awt . event . Acti onEvent ; 
j  ava . awt . event . Acti onLi stener ; 

j avax. swing.*; 

j  avax . swi ng . event . ChangeEvent ; 
j  avax . swi ng . event . ChangeLi stener ; 


class  GGPreferencesFrame  extends  ^Internal  Frame  { 

private  static  final  long  serialVersionUlD  =  lL; 
private  HDPT  callback; 
private  DCheckBox  thresholdBox; 
private  DSlider  threshol dsl ider ; 
private  DPanel  prefPanel  ; 
private  lLabel  linkLabel; 
private  lLabel  di sabl edLabel ; 
private  J  Si  ider  linkslider; 
public  static  int  attributeThreshold  =  5; 
public  static  int  maxLinks  =  3; 
public  static  boolean  useThreshold  =  false; 

private  String  boxstring  =  "Use  attribute  threshold  to  filter  links"; 

public  GGPreferencesFrame(HDPT  _callback){ 
this. call  back  =  _callback; 
this. setTi tie ("Preferences") ; 

//thi s . setContentPane(scrol 1  Pane) ; 

thi  s . setsi  ze(cal  1  back.getContentPane() . getsi ze() .wi dth/4 , 
callback. getContentPane() .getsize() .height/4) ; 

this. setLocati on (100 , 100) ; 
thi  s  .  setvi  si  bl  e(true)  ; 
this.setResizable(true)  ; 
this.setMaximizable(true)  ; 
this.setlconifiable(true)  ; 
this.setclosable(true) ; 

this. setDefaul tcloseoperati on (J Internal  Frame . DlSPOSE_ON_CLOSE) ; 
setupPanel () ; 

setContentPane(prefPanel) ; 


import 
i mport 
import 

i mport 
i mport 
import 


publ i c 


} 


private  void  setupPanel  () { 

prefPanel  =  new  3Panel(); 

prefPanel . setLayout(new  BoxLayout(prefPanel , BoxLayout. Y_AXIS)) ; 
thresholdBox  =  new  3CheckBox(boxStri ng ,  false); 

threshol dBox . addActi on Li stener (new  ggTh reshol dLi stener (cal  1  back)) ; 
prefPanel . add(threshol dBox) ; 
thresholdBox. setEnabl ed(fal se) ; 

threshol dsl i der  =  new  islider(islider. HORIZONTAL,  0, 

Col umnProperti es . getAttri buteCountO ,  5  ); 

threshol dsl i der .addchangeLi stener (new  ggTh reshol dCountLi stener (cal  1  back))  ; 

threshol dsl ider. setMajorTi ckspaci ng(5) ; 

threshol  dsl  ider. setMi norTi ckspaci ng(l) ; 

threshol dsl ider. setPai ntTi cks(true) ; 

threshol dsl ider. setPai n t Label s (true) ; 

prefPanel . add(threshol dsl i der) ; 

threshol  dsl i der . setEnabl ed(fal se) ; 

prefPanel . add(Box . createRigidArea(new  Dimension(0,  25))); 

linkLabel  =  new  I  Label ("change  Max  Links  Displayed"); 
disabledLabel  =  new  lLabel ("DISABLED") ; 
prefPanel . add(l i nkLabel ) ; 

i f (cal  1  back . dataExi sts () ) { 

linkslider  =  new  !Slider(lSlider. HORIZONTAL,  0, 
cal  1  back. getGGDataTabl e() .getRowCount()  -  1,  3  ); 

1 i nksl i der . addchangeLi stener (new  ggLi nkCountLi stener (cal  1  back)) ; 

1 i nksl ider. setMajorTi ckspaci ng(5) ; 

1  i  nksl  ider.  setMi  norTi  ckspaci  ng(l)  ; 

1  i  nksl  ider.  setPai  ntTi  cks  (true)  ; 


55 


1 i nksl i de  r . setPai nt Label s (true) ; 
prefPanel .add(linkslider) ; 

} 

el  se 

prefPanel .add(disabledLabel)  ; 


} 


public  class  ggThresholdListener  implements  ActionListener{ 
HDPT  callback; 

public  ggThresholdListener(HDPT  ...callback)  { 
this. call  back  =  _callback; 

} 

public  void  actionPerformed  (ActionEvent  e)  { 
i  f (threshol dBox . i sSel ected()) { 
useThreshold  =  true; 
threshol dsl i der . setEnabl ed(true) ; 

} 

el  se{ 

useThreshold  =  false; 

threshol dsl i der . setEnabl ed(fal se) ; 

//System. out. pri ntln (useThreshold) ; 


} 

} 

public  class  ggThresholdCountListener  implements  ChangeLi stener{ 
HDPT  callback; 

public  ggThresholdCountLi stener(HDPT  _callback)  { 
thi s . cal  1  back  =  _callback; 

} 

public  void  stateChanged(changeEvent  e)  { 

JSlider  source  =  (JSlider)e.getSource()  ; 

if ( ! source . getval uelsAdjusti ng()) 

attributeThreshold  =  (int)source.getValueQ  ; 


} 


public  class  ggLi nkCountLi stener  implements  ChangeLi stener{ 
HDPT  callback; 

public  ggLi nkCountLi stener(HDPT  _callback)  { 
this. call  back  =  _callback; 

} 

public  void  stateChanged(changeEvent  e)  { 

JSlider  source  =  (JSl i der)e . getSource()  ; 

if ( ! source . getval uelsAdjusti ng()) 

maxLinks  =  (int)source.getValueQ ; 


} 


} 


} 
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package  hdpt; 


import  javax . swi ng .* ; 

import  javax . swi ng . event .Tab! eModel Event ; 
import  javax . swi ng . event .Tabl eModel Li stener ; 
import  javax. swing. tabl e.DefaultTabl eModel ; 

public  class  GGProperti  esFrame  extends  ^Internal  Frame  { 

private  static  final  long  serialversionuiD  =  1L; 
private  JTable  table; 
private  DefaultTabl eModel  model; 
private  JScrollPane  scroll  Pane; 


public  GGPropertiesFrame(HDPT  callback)  { 

//  thi s . cal  1  back  =  callback; 
this  .setTitle("Column  Properties") ; 

this. model  =  new  DefaultTabl eModel (new  String []  {  "Column  Name", 

"Data  Type",  "Weight"  },  C.o~\umnPro'pertie.s .  getAttri  buteCountQ')  ; 
this. table  =  new  JTable(model)  ; 

this. table  =  ColumnProperties.popw7ate7a^7e(table,  model); 

this .table . setAutoCreateRowSorter(true) ; 

this. tabl e . setAutoResi zeMode (JTabl e . AUTO_RESlZE_OFF )  ; 

this. tabl e.getModel  ()  .addTableModelListener(new  dataTabl eLi stenerO)  ; 

this  .scrollPane  =  new  iscroll  Pane(table) ; 

this  . setContentPane(scrol  1  Pane) ; 

this  .setSize(callback.getContentPane() .getSizeO .width  /  4,  callback 
. getContentPaneO ,getsize() .height  /  4); 

//  this. setLocation(callback. getContentPaneO  .getsize()  .width/2,100)  ; 

this.setLocation(100,  100); 

this.setvisible(true) ; 

this.setResizable(true) ; 

this.setMaximizable(true)  ; 

this.seticonifiable(true) ; 

this .  setclosable(true) ; 

this  .  setDefaultCloseOperation(llnternal  Frame.  DlSPOSE_ON_CLOSE )  ; 


public  class  dataTabl  eLi  stener  implements  Tabl  eModel  Li  stener  { 
public  dataTableListenerO  { 


public  void  tabl echanged (Tabl eModel Event  e)  { 

int  col  =  e . getcol umn() ; 
int  row  =  e .  getFi  rstRow()  ; 

//  System. out. println (row) ; 

model . removeTabl eModel Li stener (thi s) ; 

i nt  newwei ght ; 
if  (col  ==  1) 

;//  do  nothing  now,  maybe  allow  data  type  change  in  the  future 
if  (col  ==  2)  { 
try  { 

newWeight  =  Integer . parselnt((Stri  ng)  model .getValueAt(row, 
col)); 

System,  out.  println  (row)  ; 

Col  umnProperti  es  .  setWeight(ro\N ,  newwei  ght)  ; 

}  catch  (Exception  ex)  { 

System .  out.  pri  ntl  n  (ex .  getMessage  ()  )  ; 

model  .  setval  ueAt(Col  umnProperties  .  getiveight(row)  ,  row, 


model .addTableModelListener(this) ; 

} 


} 


} 
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package  hdpt; 

import  java. awt. Color; 

import  org . codehaus . jackson . isonNode; 
import  org . codehaus .jackson . node . ArrayNode ; 
import  org . codehaus .jackson . node .ObjectNode ; 


public  class  GGPerson  { 

private  String  name  =  null; 
private  String  organization  =  null; 
private  String  address  =  null; 
private  String  employment  =  null; 
private  String  allegiance  =  null; 
private  string  tribe  =  null; 
private  String  nationality  =  null; 
private  string  attitude  =  null; 
private  String  verboseAttitude  =  null; 
private  string  milRec  =  null; 
private  String  skill  =  null; 
private  string  age  =  null; 
private  String  gender  =  null; 
private  String  mari tal Status  =  null; 
private  String  pi aceof Birth  =  null; 
private  String  religion  =  null; 
private  String  criminal Rec  =  null; 
private  String  education  =  null; 
private  String  equipment  =  null; 
private  String  vehicle  =  null; 
private  int  nationalityBinary  =  -1; 
private  int  genderBinary  =  -1; 
private  int  mari  tal  StatusBi  nary  =  -1; 
private  int  pi  aceof  Bi  rthBi  nary  =  -1; 
private  int  religionBinary  =  -1; 
private  int  crimi  nal  RecBi  nary  =  -1; 
private  int  educationBi  nary  =  -1; 
private  color  plotcolor  =  color. black-, 
private  String  plotcolorstring  =  "BLACK" 
private  int  id  =  -1; 
private  string  uuid  =  null; 
private  JsonNode  node  =  null; 
private  double  lat; 
private  double  Ion; 


//  node  set/get 

protected  void  setNode(JsonNode  n)  { 
node  =  n; 

} 


public  JsonNode  getNode()  { 
return  node; 

} 

//  uui d  set/get 

protected  void  setuuiD(stri ng  id)  { 
uuid  =  id; 

} 


public  String  getUUlD()  { 
return  uuid; 

} 

//  Name  set/get 

public  void  setName(Stri  ng  nm)  { 
name  =  nm; 

} 

public  String  getNameO  { 
return  name; 

} 

//  Org  set/get  ->  determines  node  color  in  scatter  plot 

public  void  setOrganization(String  org)  { 
organization  =  org; 
setColorO  ; 

} 

public  void  setOrganizationByColor(String  org)  { 

if  (plotcolorstri  ng .  equal  slgno  recase  ("RED")) 
organization  =  "Insurgent"; 
else  if  (plotcolorstring,  equal  slgnoreCase("ORANGE")) 
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organization  =  "Criminal"; 
else  if  (plotcolorstring. equal slgnoreCase("GREEN")) 
organization  =  "Friendly"; 
else  if  (plotcolorstring. equal slgnoreCase("BLUE")) 
organization  =  "Mobile"; 

else  if  (plotcolorstring. equal slgnoreCase("BLACK")) 
organization  =  "Unknown"; 

el  se 

organization  =  "Unknown"; 


public  String  getOrganization()  { 
return  organization; 


public  String  getColorStringO  { 
return  plotcolorstring; 


} 

public  Color  getColor()  { 
return  plotcolor; 


public  void  setcolor()  { 

if  (organization,  equal  slgnoreCase("Criminal  "))  { 
plotcolor  =  color,  orange-, 
plotcolorstring  =  "ORANGE"; 

}  else  if  (organization. equalslgnoreCase("lnsurgent"))  { 
plotcolor  =  Colo r .  RED] 
plotcolorstring  =  "RED"; 

}  else  if  (organization. equalslgnoreCase("Friendly"))  { 
plotcolor  =  Color.  GREEN] 
plotcolorstring  =  "GREEN"; 

}  else  if  (organization. equalslgnoreCase("Mobile"))  { 
plotcolor  =  Color.  BLUE-, 
plotcolorstring  =  "BLUE"; 

}  else  if  (organization. equalslgnoreCase("Unknown"))  { 
plotcolor  =  color .  black\ 
plotcolorstring  =  "BLACK"; 

}  else  { 

plotcolor  =  color .  black\ 
plotcolorstring  =  "BLACK"; 

}  } 

public  void  setColor(Stri  ng  c)  { 

if  (c.equalslgnoreCase("GREEN"))  { 
plotcolor  =  Color.  GREEN- 
plotcolorstring  =  "GREEN"; 

}  else  if  (c . equal slgnoreCase("BLACK"))  { 
plotcolor  =  color .  black\ 
plotcolorstring  =  "BLACK"; 

}  else  if  (c . equal signorecase("BLUE"))  { 
plotcolor  =  color,  blue-, 
plotcolorstring  =  "BLUE"; 

}  else  if  (c.equalslgnoreCase("ORANGE"))  { 
plotcolor  =  color.  orance\ 
plotcolorstring  =  "ORANGE"; 

}  else  if  (c . equal signorecase("RED"))  { 
plotcolor  =  Color.  RED\ 
plotcolorstring  =  "RED"; 

}  else  { 

plotcolor  =  color .  black-, 
plotcolorstring  =  "BLACK"; 

} 

//  Tribe  set/get 

public  void  setTri  be  (String  trb)  { 
tribe  =  trb; 

} 

public  String  getTribe()  { 
return  tribe; 

} 

//  Age  set/get 

public  void  setAge(Stri ng  num)  { 
age  =  num; 
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public  String  getAgeO  { 

return  age; 


//  Gender  set/get 

public  void  setGender(Stri ng  gen)  { 
gender  =  gen; 

if  (gender . equal slgno recase ("MALE")) 
genderBinary  =  0; 

else  if  (gender . equal slgnoreCase("FEMALE")) 
genderBinary  =  1; 

else  { 

genderBi nary  =  -1; 
gender  =  "NA" ; 

} 

} 

public  String  getGenderStri ng()  { 
return  gender; 


public  int  getGenderBi nary()  { 
return  genderBinary; 

} 

//  Mari tal  Status  set/get 
public  void  setMaritalStatus(String  ms)  { 
marital  Status  =  ms; 

if  (mari tal Status .equal slgno recase ("SINGLE")) 
mari tal StatusBi nary  =  0; 

else  if  (mari tal Status . equal slgnoreCase("MARRlED")) 
mari tal StatusBi nary  =  1; 

else  { 

mari tal StatusBi nary  =  -1; 
mari tal Status  =  "NA"; 

} 

} 

public  String  getMari  tal  StatusStri ng()  { 
return  mari tal status; 

} 

public  int  getMari  tal  StatusBi  nary  ()  { 
return  maritalStatusBinary; 


//  Nationality  set/get 

public  void  setNationality (String  nat)  { 
nationality  =  nat; 

i f  (nati onal i ty . equal slgno recase ("MUSLMA") ) 
nationalityBinary  =  0; 

else  if  (nationality. equal slgnoreCase("AFGHAN")) 
nationalityBinary  =  1; 

else  { 

nationalityBinary  =  -1; 
nationality  =  "NA" ; 

} 

public  String  getNationalityStringO  { 
return  nationality; 


public  int  getNati onal ityBi  nary ()  { 
return  nationalityBinary; 


//  Place  of  Birth  set/get 
public  void  setPl  aceOfBi  rth(stri  ng  pob)  { 
pi  aceof  Birth  =  pob; 

if  (placeOfBi  rth  . equal  slgnoreCase("BlA")) 
pi aceOfBi rthBi nary  =  0; 

else  if  (placeOfBi  rth.equalslgnoreCase("BOA")) 
pi aceOfBi rthBi nary  =  1; 

else  { 

placeOfBi  rthBi  nary  =  -1; 
pi aceOfBi rth  =  "NA"; 
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} 

} 

public  int  getPl  aceOfBi  rthBi  nary()  { 
return  pi aceOfBi rthBi nary; 


public  String  getPl  aceOfBi  rthstri  ng()  { 
return  pi aceOfBi rth ; 

} 

//  Military  Record  set/get 

public  void  setMil  Record  (String  mil)  { 
mi  1 Rec  =  mi  1 ; 

} 

public  String  getMi  1  RecordO  { 
return  mil Rec; 

} 

//  Religion  set/get 

public  void  setReligion(String  re!)  { 
religion  =  rel  ; 

if  (rel i gion . equal slgno recase ("Ml d")) 
rel  igionBi  nary  =  0; 

else  if  (rel igion  . equal  slgnoreCase("Rad")) 
rel  igionBi  nary  =  1; 

else  { 

religionBinary  =  -1; 
religion  =  "NA"; 

}  } 

public  int  getReligionBinaryO  { 
return  religionBinary; 

} 

public  String  getReligionStringO  { 
return  religion; 


//  Skill  set/get 

public  void  setskill (stri ng  ski)  { 
ski  11=  ski ; 

} 

public  String  getskill()  { 
return  skill; 

} 

//  Address  set/get 

public  void  setAddress(Stri  ng  addr)  { 
address  =  addr; 


if  (addr.equalslgnoreCase("TSV"))  { 


lat  = 

B9.98; 

Ion  = 

-74.43; 

} 

el 

se 

if  (addr . equal slgno recase ("VNV")) 

{ 

lat  = 

39.98; 

Ion  = 

-74.42; 

} 

el 

se 

if  (addr .  equal  slgnoreCase("w")) 

{ 

lat  = 

39.97; 

Ion  = 

-74.43; 

} 

el 

se 

if  (addr . equal slgnoreCase("HAV")) 

{ 

lat  = 

40.01; 

Ion  = 

-74.55; 

} 

el 

se 

if  (addr . equal slgnoreCase("CCV")) 

{ 

lat  = 

40.02; 

Ion  = 

-74.56; 

} 

el 

se 

if  (addr . equal slgno recase ("GT")) 

{ 

lat  = 

40.03; 

Ion  = 

-74.52; 

} 

el 

se 

if  (addr . equal slgnoreCase("UV")) 

{ 

lat  = 

40.05; 

Ion  = 

-74.46; 

} 

el 

se 

if  (addr . equal slgnoreCase("HOV")) 

{ 

lat  = 

40.01; 

Ion  = 

-74.45; 

} 

el 

se 

{ 

lat  = 

-l; 

61 


Ion  =  -1; 
address  =  "NA" ; 

} 

} 

public  String  getAddress()  { 
return  address; 

} 

//  Employment  set/get 

public  void  setEmployment(Stri  ng  emp)  { 
employment  =  emp; 

} 

public  String  getEmployment()  { 
return  employment; 


//  Allegiance  set/get 

public  void  setAll  egi  ance(stri  ng  alg)  { 
allegiance  =  alg; 

} 

public  String  getAl  1  egi ance()  { 
return  allegiance; 


//  Attitude  set/get 

public  void  setAtti tude(stri ng  att)  { 
attitude  =  att; 

if  (att.equalslgnoreCase("l")) 

verboseAtti tude  =  "Hostile"; 
else  if  (att.equalslgnoreCase("2")) 
verboseAtti tude  =  "Dislikes"; 
else  if  (att.equalslgnoreCase("3")) 
verboseAtti tude  =  "Neutral"; 
else  if  (att.equalslgnoreCase("4")) 
verboseAtti tude  =  "Joker"; 
else  if  (att.equalslgnoreCase("5")) 
verboseAtti tude  =  "Likes"; 
else  if  (att.equalslgnoreCase("6")) 
verboseAtti tude  =  "Friendly"; 

else 

verboseAtti tude  =  "NA"; 

} 

public  String  getAtti tude()  { 
return  attitude; 

} 

public  void  setVerboseAttitude(String  att)  { 
verboseAtti tude  =  att; 

if  (att . equal slgnoreCase("Hosti le")) 
attitude  =  "1" ; 

else  if  (att.equalslgnoreCase("Dislikes")) 
attitude  =  "2"; 

else  if  (att.equalslgnoreCase("Neutral")) 
attitude  =  "3"; 

else  if  (att.equalslgnoreCase("Joker")) 
attitude  =  "4" ; 

else  if  (att.equalslgnoreCase("Li  kes")) 
attitude  =  "5"; 

else  if  (att.equalslgnoreCase("Friendly")) 
attitude  =  "6"; 

el  se 

attitude  =  "NA"; 

} 

public  String  getVerboseAttitudeO  { 
return  verboseAtti tude; 

} 

public  void  setEqui  pment(stri  ng  eq)  { 
equipment  =  eq ; 


public  String  getEqui  pmentO  { 
return  equipment; 
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public  void  setvehi  cl  e(stri  ng  veh)  { 
vehicle  =  veh; 

} 

public  String  getvehicle()  { 
return  vehicle; 

} 

public  void  setcrimi  nal  Rec(stri  ng  crm)  { 
criminalRec  =  crm; 

if  (crimi  nal  Rec.  equal  slgno  recase  ("Guilty")) 
criminal  RecBi  nary  =  0; 

else  if  (criminalRec. equalslgnoreCase("None")) 
criminalRecBinary  =  1; 

else  { 

criminalRecBinary  =  -1; 
criminalRec  =  "NA"; 

} 

} 

public  String  getCriminalRecStringO  { 
return  criminalRec; 

} 

public  int  getcrimi  nal  RecBi  nary()  { 
return  criminalRecBinary; 


public  void  setEducation(Stri  ng  ed)  { 
education  =  ed; 

i f  (educati on . equal slgno recase ("Hi gh")) 
educationBi nary  =  0; 

else  if  (education  .  equal  slgnoreCase("Low")) 
educationBi nary  =  1; 

else  { 

educationBi nary  =  -1; 
education  =  "NA"; 

} 

} 

public  String  getEducationStri ng()  { 
return  education; 

} 

public  int  getEducationBi  nary()  { 
return  educationBi nary; 


public  void  setiD(int  x)  { 

id  =  x ; 

} 

public  int  getiD()  { 
return  id; 

} 

//  synchronized  so  updates  are  not  over-written 

public  synchronized  void  updateNode(int  attr)  { 

//  System. out. println(node) ; 

switch  (attr)  { 
case  0: 

try  { 

((objectNode)  node.get("names") .getElements() .nextO) .put( 
"full Name",  name); 

}  catch  (Exception  nameEx)  { 

}//  add  code  if  name  ever  editable 

break; 

case  1: 

try  { 

((ObjectNode)  node.get("affiliations") ,getElements() .next()) 
. put("affi li at ion" ,  organi zation) ; 

}  catch  (Exception  affEx)  { 

ArrayNode  orgsArray  =  ((ObjectNode)  node) 
,putArray("affiliations") ; 
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ObjectNode  orgNode  =  orgsArray.addobject() ; 
orgNode. put ("affiliation" ,  organization) ; 

break; 


case  2 : 

break; 

case  B : 

if  (tri be . equal slgnoreCase("NA")) 
try  { 

((ObjectNode)  node) . remove("ethni ci ty") ; 
}  catch  (Exception  tribeEx)  { 

el  se 

((ObjectNode)  node) . put("ethni city" ,  tribe); 

break; 

case  4: 

((ObjectNode)  node)  .  put("age"  ,  Integer. parseJ/7t(age))  ; 

break; 


case  5 : 

if  (gender . equal slgnoreCase("NA")) 
try  { 

((ObjectNode)  node) . remove("gender") ; 

}  catch  (Exception  genderEx)  { 

} 

else 

try  { 

((ObjectNode)  node .get ("gender")) . put("physi cal Val ue" , 
gender); 

}  catch  (Exception  genderEx)  { 

((ObjectNode)  node) . putObject("gender") . put( 

"physi cal Val ue" ,  gender); 

break; 

case  6: 

i f  (mari tal Status . equal slgno recase ("NA")) 
try  { 

((ObjectNode)  node) . remove("maritalStatus") ; 

}  catch  (Exception  marEx)  { 

else 

((ObjectNode)  node) . put("mari tal Status" ,  mari tal Status) ; 

break; 


case  7 : 

if  (national i ty. equal slgno recase ("NA")) 
try  { 

((ObjectNode)  node) . remove("nationality") ; 

}  catch  (Exception  natEx)  { 

el  se 

try  { 

((ObjectNode)  node .get ("national i ty")) . put ("physi cal Val ue" , 
nationality) ; 

}  catch  (Exception  natEx)  { 

((ObjectNode)  node) . putObject("nati onal i ty") . put( 

"physi cal Val ue" ,  nationality) ; 

break; 

case  8: 

((ObjectNode)  node) . put("placeOfBi  rth" ,  pi aceOfBi  rth)  ; 

break; 


case  9: 

try  { 

((ObjectNode)  node . get("affi 1 i ati ons") . get El ements() . next()) 
. put("natureOfAffi 1 i ati on" ,  attitude) ; 

}  catch  (Exception  attEx)  { 

ArrayNode  attsArray  =  ((ObjectNode)  node) 
,putArray("affiliations") ; 

ObjectNode  attNode  =  attsArray ,addobject() ; 
attNode . put("natureOfAffi 1 i ati on" ,  atti tude) ; 

break; 
case  10: 
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try  { 


C(objectNode)  node.get("affiliations") .getElements() .next()) 

. put ("af f i 1 i ati onGroupName" ,  al 1 egi ance) ; 

}  catch  (Exception  all  Ex)  { 

ArrayNode  allsArray  =  ((ObjectNode)  node) 
.putArrayC'affiliations")  ; 

ObjectNode  all  Node  =  allsArray.  addobjectQ  ; 
all  Node. put("affili ati onGroupName" ,  allegiance) ; 

break; 

case  11: 

try  { 

( (ObjectNode)  node. get ("cri mi nal Records") .getElements() .next()) 
.  put("verdi ct"  ,  criminalRec)  ; 

}  catch  (Exception  crimEx)  { 

ArrayNode  crimsArray  =  ((ObjectNode)  node) 

. putArray("cri mi nal Records") ; 

ObjectNode  crimNode  =  crimsArray.  addobjectO  ; 
cri  mNode .  put  ("verdi  ct"  ,  cri  mi  nal  Rec)  ; 

break; 

case  12: 

try  { 

((ObjectNode)  node.get("education")  . getEl ementsO  .next())  .put( 
"educati onal Level " ,  educati on) ; 

}  catch  (Exception  edEx)  { 

ArrayNode  edsArray  =  ((ObjectNode)  node) . putArray("educati on") ; 
ObjectNode  edNode  =  edsArray. addobjectO ; 
edNode . put("educati onal Level " ,  educati on) ; 

} 

break; 

case  13: 

try  { 

((ObjectNode)  node.get("employment")  .  getEl  ementsO  .next())  .put( 
"emptoyerType" ,  empl oyment) ; 

}  catch  (Exception  empEx)  { 

ArrayNode  empsArray  =  ((ObjectNode)  node) 

.  putArrayC'employment")  ; 

ObjectNode  empNode  =  empsArray. addobject() ; 
empNode. put("employerType" ,  employment) ; 

break; 

case  14: 

try  { 

((ObjectNode)  node . get("mi 1 i taryservi ce") . getEl ements () . next()) 
. put("dutyOrPosi tion" ,  mi  1 Rec) ; 

}  catch  (Exception  mil  Ex)  { 

ArrayNode  milsArray  =  ((ObjectNode)  node) 

. putArray("mi 1 i taryservi ce") ; 

ObjectNode  milNode  =  milsArray. addobjectO ; 
mi 1  Node . put("dutyOrPosi ti on" ,  mi  1 Rec) ; 

break; 

case  15: 

try  { 

((ObjectNode)  node.get("religions")  .  getEl  ementsO  .next())  .put( 
"religionName"  ,  religion); 

}  catch  (Exception  religionEx)  { 

ArrayNode  religionsArray  =  ((ObjectNode)  node) 
,putArray("religions") ; 

ObjectNode  religionNode  =  religionsArray. addobjectO  ; 
religionNode.put("religionName  ,  religion) ; 

break; 

case  16: 

try  { 

((ObjectNode)  node . get("ski 1 1 s") .getElements() .next()) .put( 
"skill",  skill); 

}  catch  (Exception  ski  11  Ex)  { 

ArrayNode  skillsArray  =  ((ObjectNode)  node) . putArray("ski 1 1 s") ; 
ObjectNode  skillNode  =  skillsArray. addobjectO ; 
skill  Node.  putC'skill  "  ,  skill)  ; 

} 

break; 
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case  17: 

try  { 

((objectNode)  node .  get  ("addresses")  .  get  El  ementsO  .  next())  .  put( 
"city",  address); 

}  catch  (Exception  cityEx)  { 

ArrayNode  addressesArray  =  ((ObjectNode)  node) 

. putArray("addresses") ; 

ObjectNode  addressNode  =  addressesArray .addobject() ; 
adaressNode . put ("city" ,  address) ; 

} 

try  { 

((ObjectNode)  node.get("locations")  . getEl ementsO  .  next() 

. get("coordi  nates")  .getEl ementsO  .  next())  .put( 
"latitude",  lat); 

((ObjectNode)  node.get("locations")  .  getEl  ementsO  .  next() 

. get("coordi  nates")  .getEl ementsO  .  next())  .put( 
"longitude",  Ion); 

((ObjectNode)  node.get("locations")  .  getEl  ementsO  .  next())  .put( 
"geometryType" ,  "POINT"); 

}  catch  (Exception  latlonEx)  { 

ArrayNode  locationsArray  =  ((ObjectNode)  node) 

. putAr ray ("locations") ; 

ObjectNode  locationNode  =  locationsArray. addobject() ; 
locationNode . put ("geometryType" ,  "POINT") ; 

ArrayNode  coordi natesArray  =  locationNode 
. putArray  C'coordi nates") ; 

ObjectNode  latlonNode  =  coordinatesArray.addobject() ; 
latlonNode.put("latitude" ,  lat) ; 
latlonNode . put ("longitude" ,  Ion) ; 

} 

break; 

case  18: 

try  { 

((ObjectNode)  node . get(" remarks") .getElements() .next()) .put( 
"details,  equipment); 

}  catch  (Exception  eqEx)  { 

ArrayNode  remarksArray  =  ((ObjectNode)  node) 

. putArray("remarks") ; 

ObjectNode  remarksNode  =  remarksArray. addobject() ; 
remarksNode . put("detai 1 s" ,  equi pment) ; 
remarksNode . put("subject" ,  "C4ISR  OTM") ; 

break; 
case  19: 

((ObjectNode)  node) . put("description"  ,  this.getvehicle())  ; 
break; 

default: 

break; 

} 

//  System. out. println(node) ; 


} 


} 
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package  hdpt; 

import  java. text. NumberFormat; 
i mport  javax. swi ng . Defaul tcel 1 Edi  tor ; 
import  javax. swi ng.JComboBox; 
i mport  javax . swi ng . J FormattedTextFi el d ; 
import  javax. swing. JTable; 
i mport  j avax . swi ng . JTextFi el d ; 
import  javax. swi ng. table. DefaultTableModel ; 
i mport  j  avax . swi ng . tabl e . Tabl ecol umn ; 
public  class  Col umnProperties  { 

private  static  String []  columnNames  =  {  "Name",  "Color",  "ID", 

"Tribal  Affiliation",  "Age",  "Association  Rating", 
"Individual  Sentiment  Rating",  "Nationality", 

"SNA  Centrality  Measure",  "Positional  Influence  Potential", 
"Education  Level",  "Employment  Type",  "Religious  Rad  Ratio", 
"AddresslD"  }; 


NUM 


BIN 


private  static  String []  dataTypes  =  {  "NOM",  "NUM",  "ORD", 

"ORD",  "ORD",  "ORD",  "NOM",  "ORD" ,  "NOM"  }; 

private  static  int[]  weights  =  new  int [dataTypes. length]  ; 

public  ColumnPropertiesO  { 

} 

public  static  String []  getColumnNamesO  { 
return  columnNames; 

} 

public  static  String []  getDataTypes()  { 
return  dataTypes; 

public  static  int  getAttri buteCount()  { 
return  dataTypes . length ; 

} 

public  static  void  setwei ght(i nt  index,  int  value)  { 
weights [i  ndex]  =  value; 

public  static  int  getweight(int  index)  { 
return  wei ghts [i ndex] ; 

public  static  void  i ni tweights()  { 

for  (int  i  =0;  i  <  dataTypes . length ;  i++)  { 
wei ghts [i]  =  1; 

} 

public  static  JTable  populateTable(lTable  t,  DefaultTableModel  m)  { 

JTable  tmp  =  t; 

for  (int  i  =0;  i  <  dataTypes. length;  i++)  { 

tmp .  setval  ueAt(col  umnNames  [i  +  3],  i,  0); 
tmp. setval ueAt (dataTypes [i ] ,  i,  1); 
tmp .  setval  ueAt  (wei  ghts  [i  ]  ,  i,  2); 

TableColumn  namecolumn  =  tmp . getcol umnModel () .getColumn(O) ; 

ITextField  fid  =  new  JTextField(20)  ; 
fld.setEditable(false)  ; 

namecol umn . setCel 1 Edi tor (new  Defaul tcel 1 Edi tor (fl d)) ; 
namecol umn . setPreferredwi dth(150) ; 

TableColumn  typecolumn  =  tmp. getcol umnModel () .getcol umn (1) ; 

JComboBox  typeBox  =  new  !ComboBox(new  String []  {  "NUM",  "NOM",  "ORD", 
"BIN"  }); 

typecol umn . setCel 1 Edi tor(new  Defaul tcel 1 Edi tor(typeBox)) ; 
typecol umn . setPreferredwi dth (80) ; 

TableColumn  weightscol umn  =  tmp. getcol umnModel () .getcol umn (2) ; 
JFormattedTextFn  eld  numberField  =  new 
I FormattedTextFi eld (Number Format . getlntegerlnstanceO)  ; 

wei ghtscol umn . setCel 1 Edi tor (new  Defaul tcel 1 Edi tor (number Fi eld)); 
wei ghtscol umn . setPreferredwi dth (80) ; 
return  tmp; 

} 

public  static  JTable  populatelnsertTable(JTable  t,  DefaultTableModel  m)  { 
return  nul 1 ; 

} 

} 


67 


package  hdpt; 

import  javax. swing.*; 

import  java. awt. BorderLayout; 

import  java. awt. Col  or; 

import  java. awt. Dimension; 

import  java. awt. FlowLayout; 

import  java.lang.  reflect.  Field; 

import  java. util .Arrays; 

import  java. util .Collections; 

import  org. math. plot. Plot3DPanel ; 

i mport  o rg . math . pi ot . pi ots . Scatter Pi ot ; 

import  org. math. plot. canvas.*; 

import  java. util .Vector; 

public  class  GGPlotFrame  extends  ^Internal  Frame  { 

private  static  final  long  serialVersionUlD  =  lL; 

private  doublet]  []  coordinates; 

private  Object[]  data; 

private  Vector<Vector<Object»  dissim; 

private  HDPT  callback; 

private  Plot3DPanel  plots; 

private  GGSimilarityLinkFrame  simFrame; 

public  GGPlotFrame(double[]  []  coordinates,  Object[]  data,  HDPT  _call back, 
Vector<Vector<Object»  _dissim)  { 
super("MDS  3D  Scatter  Plot"); 

thi s . coordi nates  =  coordinates; 
this. data  =  data; 
thi s . cal  1  back  =  _callback; 
this,  dissim  =  _dissim; 

thi s . setsi ze( 

callback. getContentPane() .getsize() .width  /  2, 

((BorderLayout)  call  back. getContentPaneO .getLayoutO) 

. getLayoutComponent (Bo rde  r Layout . CENTER) ,getsize() .height) ; 

this.  setLocati  on  (call  back.  getContentPaneO  .getsize()  .width  /  2,  0); 

thi  s  .  setvi  si  bl  e(true)  ; 

this.setResizable(true)  ; 

this.setMaximizable(true)  ; 

this.setlconifiable(true)  ; 

this.setclosable(true) ; 

this. setDefaul  tcloseope rati  on (J Internal  Frame . DlSPOSE_ON_CLOSE) ; 
this. plots  =  this.createScatterPlot() ; 
this.add(plots)  ; 

//  JSpl i tPane  splits  =  new  JSpl i tPaneOspl i tPane . VERTICAL_SPLIT)  ; 

//  splits.  setDi  vi  derLocati  on  (cal  1  back .  getContentPaneO  ■  getsi  ze  ()  .  hei  ght*4/5)  ; 

//  splits. add(plots)  ; 

//  splits. add(new  GGSimilarityLinkFrame(data,  callback)); 

//  thi s . add(spl i ts) ; 

} 

public  void  getPlots(int  i,  boolean  b)  { 

ScatterPlot  plot  =  (ScatterPlot)  (plots. getPlot(i))  ; 

plot.setSelectedByTable(b) ; 

((Plot3DCanvas)  (plots . pi otcanvas)) . repai nt() ; 


public  int[]  sortDissim(i  nt  row)  { 

Vector<Doubl e>  tmp2  =  new  Vector<Doubl e>() ; 
int[]  links  =  new  int[dissim.get(row)  .size()]  ; 

for  (int  j  =  0;  j  <  dissim. get(row)  .size() ;  j++) 

tmp2.add(Double.valueOf(dissim.get(row) .get(j) .toStringO)) ; 

Collections. sort(tmp2) ; 

//  for(int  i  =  0;  i  <  tmp2.size();  i++) 

//  System. out. println(tmp2.get(i)) ; 

int  scan  =  1; 
int  ref  =  0; 

for  (int  index  =  0;  index  <  links. length;  index++)  { 
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} 


1 i nks [i ndex]  =  dissim.get(row) . i ndexof (tmp2 . get(i ndex)) ; 

//  System,  out.  println  (links  [index])  ; 
scan  =  links  [index]  +  1; 
ref  =  index; 

while  (scan  <  1 i nks . 1 ength)  { 

if  (dissim.get(row) . i ndexof (tmp2 . get(ref) ,  scan)  !=  -1)  { 

1 i nks [++i ndex]  =  dissim.get(row) ,indexOf(tmp2.get(ref) , 
scan) ; 

scan  =  links[index]  +  1; 

}  e]  se 

scan  =  links. length; 

} 

//  for(int  index  =  0;  index  <  1 i nks . 1 ength ;  index++){ 

//  System,  out.  println  (links  [index])  ; 

//  } 


/* 


links  [0] 


di  ssim.get(row) . i ndexof (tmp2 . get(0)) ; 


*  if  (tmp2.get(0)  !=  tmp2.get(l))  1 i nks [ 1]  = 

*  di ssim. get(row) . i ndexof (tmp2 .get(l)) ;  else  1 i nks [ 1]  = 

*  di ssim. get(row) . i ndexof (tmp2 . get(l) ,  links[0]); 

*  if  (tmp2.get(l)  !=  tmp2.get(2))  1 i nks [2]  = 

*  dissim.get(row) . i ndexof (tmp2 . get(2)) ;  else  1 i nks [2]  = 

*  dissim.get(row) . i ndexof (tmp2 . get(2) ,  links[l]); 

*  if  (tmp2.get(2)  !=  tmp2.get(3))  links[3]  = 

*  di ssim. get(row) . i ndexof (tmp2 . get(3)) ;  else  1 i n ks [3]  = 

*  di ssim. get(row) . i ndexof (tmp2 . get(3) ,  links[2]); 

//  for(int  i  =  0;  i  <  links. length;  i++) 

//  System. out.  println(li  nks  [i  ] )  ; 
return  links; 


public  Plot3DPanel  createScatterPlot()  { 

Plot3DPanel  p  =  new  Plot3DPanel  ()  ; 

double  X,  Y,  Z; 

for  (int  j  =  0;  j  <  coordi nates [0] . 1 ength ;  j++)  { 
X  =  coorcfi  nates  [0]  [j]  ; 

Y  =  coordi nates [1] [j] ; 

Z  =  coordi nates [2] [j] ; 


double 


xyz 

xyz 

xyz 


]  xyz  =  new  double[l] [3] : 
=  x; 

=  Y; 

=  z; 


Color  c; 
try  { 

Field  field  =  Color,  class.  getFiel  d(((GGPerson)  data[j]) 
.getColorStringO)  ; 
c  =  (Color)  field. get(null)  ; 

}  catch  (Exception  e)  { 

c  =  null;  //  Not  defined 

} 


p . addScatterPl ot(((GGPerson)  data[j]) .getName() ,  c, 

Arrays . copyof (xyz ,  1),  (GGPerson)  data[j] , 
call  back. getGGDataTabl e() ,  this) ; 


} 

p . setEdi tabl e(fal se)  ;  //  editable  brings  up  datasframe 
p . setNotabl e(true) ;  //  notable  changes  color,  add  comments  etc 

//  } 

//  p.setLegendOrientation(PlotPanel .SOUTH) ; 
return  p; 

//  new  Frameview(p) . setDefaultCloseOperation(3Frame. EXlT_ON_CLOSE) ; 


} 


} 
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Intentionally  Left  Blank. 
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List  of  Symbols,  Abbreviations,  and  Acronyms 


2- D 

3- D 
C4ISR 

DOD 

DSGS-A 

E12 

HDPT 

JSON 

MDS 

OTM 

OWF 

PCA 

POR 

REST 

UML 

Vol 


two-dimensional 

three-dimensional 

Command,  Control,  Communication,  Computers,  Intelligence,  Surveillance  and 
Reconnaissance 

Department  of  Defense 

Distributed  Common  Ground  Systems-Army 

exercise  12 

Heterogeneous  Data-Reduction  Proximity  Tool 

JavaScript  Object  Notation 

multidimensional  scaling 

On-The-Move 

Ozone  Widget  Framework 

principal  component  analysis 

program  of  record 

Representational  State  Transfer 

unified  modeling  language 

value  of  information 
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